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HE cytologic study of the urinary 

sediment is a relatively new and im- 

portant aid in the diagnosis and post- 

operative management of cancer of 
the urinary tract. To the already very ac- 
curate but intricate diagnostic methods avail- 
able has been added this dependable means 
of detecting the presence of neoplasm. Cystos- 
copy and ureteral catheterization make pos- 
sible the separate examination of ureteral 
and vesical urine in order to locate the source 
of desquamated neoplastic cells. The poor 
results which have been obtained in the man- 
agement of cancer of the urinary tract are 
witness to the fact that the initial diagnosis is 
too seldom made early enough to permit cure 
by surgery and oftentimes recurrence after 
surgery is discovered too late. It is notori- 
ously true that often the early clinical symp- 
toms and manifestations appear only after the 
neoplasm is in an advanced stage of growth. 
The following average case is outlined by Ash 
on the basis of analysis of 2,700 cases of vesi- 
cal neoplasm from the Carcinoma Registry at 
the Armed Forces Institute of Pathology. “A 


From the Surgical Service and Tumor Clinic of the Peter Bent 
Brigham Hospital and the Department of Surgery of the Harvard 
Medical School. 
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white man, aged 60; chief complaint: hema- 
turia and dysuria for six months or more. 
Cystoscopy: papillary carcinoma grade I or 
II. Prognosis: repeated recurrence in spite of 
treatment, one chance in three of living five 
years, and one chance in twenty-five of com- 
plete recovery.” The foregoing indicates the 
urgent need for measures which will lead to the 
earlier discovery of such tumors. It is ap- 
parent that the cytologic study of the urinary 
sediment could be of value in the initial diag- 
nosis and would be extremely advantageous in 
the subsequent follow-up and treatment of 
vesical neoplasms which have been treated by 
conservative means. New tumors must be ex- 
pected always to appear after the original 
lesion has been removed or destroyed. Con- 
tinued observation is necessary in order to 
utilize early effective conservative measures 
and to determine the necessity for radical 
total cystectomy if these measures are not 
controlling the disease. 

The constant exfoliation of epithelial cells 
is a characteristic of urinary tract epithelium 
and desquamation becomes increased when 
inflammation, calculus, or neoplasm is present. 
By means of the regular and repeated exami- 
nation of the urinary sediment neoplastic cells 
may be detected in the urine before symptoms 
occur and before it is possible to demonstrate 
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Fig. 1. Photomicrograph (X 285) of vesical urinary sedi- 
ment from a 50 year old man with papillary carcinoma 
grade 1 of the bladder. Several clusters of the distinctive 
elongated cells exfoliated by papillary lesions are present. 
The large cells with granular cytoplasm are normal tran- 
— epithelial cells and one of them has a double nu- 
cleus. 


neoplasm either by cystoscopic examination 
or roentgenographic methods. When such 
cells are found cystoscopic examination will 
be performed more frequently until the earliest 
possible demonstration of the recurrent neo- 
plasm or new tumor has been made. Appropri- 
ate treatment under these circumstances can 
be carried out earlier than it would have been 
possible to do otherwise. The patient occa- 
sionally may object to frequent cystoscopic 
examinations after operation, and the surgeon 
may be loath to carry out the procedure at 
regular intervals when nothing abnormal can 
be seen. However, both patients and sur- 
geons will be convinced of the necessity for 
this procedure when neoplastic cells have been 
demonstrated in the urine. It is the purpose 
of this communication to present our experi- 
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ence with this method of diagnosis and follow- 
up examination applied to 614 patients since 
July 1946 at the Peter Bent Brigham Hos- 
pital. 

It has been our experience that uniformly 
well detailed smears of urinary sediment are 
obtained in the office, clinic, or ward by the 
following technique: 30 cubic centimeters of 
freshly voided or catheterized urine, enough to 
fill two centrifuge tubes, is immediately centri- 
fuged for 5 minutes. It is necessary in female 
patients to obtain the urine by catheteriza- 
tion to avoid contamination with vaginal 
epithelium. The supernatant fluid is removed, 
and the sediment is covered at once with 5 
cubic centimeters of 95 per cent alcohol and 
sent to the laboratory. The sediment is spread 
evenly over a glass slide which has been previ- 
ously thinly filmed with egg albumen and is 
allowed to dry until it is barely moist. This 
partial drying is necessary to attach the sedi- 
ment more firmly to the slide and does not 
interfere with the cell detail. The smear is now 
fixed for a minimum of 10 minutes in a mix- 
ture of equal parts of ether and 95 per cent 
alcohol and this is stained by the same pro- 
cedure as used for vaginal smears (2). This 
technique may be modified by waiting hours or 
days between steps as long as the material is 
in a fixative and not allowed to dry, however, 
best results are obtained by carrying out the 
procedure as soon as possible. 

Interpretation of the smear of the urinary 
sediment requires considerable time because of 
the wide dispersion of cells on the slides. Fur- 
thermore, the normal exfoliated epithelium of 
the urinary tract has many varied appear- 
ances. The epithelium of the renal pelvis, 
ureter, bladder, and posterior urethra is tran- 
sitional. The basal cells are round, the middle 
layer of cells are conical or sometimes club 
shaped, and the outer layer consists of elon- 
gated cuboidal, or somewhat flattened cells. 
Multinucleated cells are frequently present. 
In vesical urine from females, typical super- 
ficial squamous cells may be present. In gener- 
al the normal epithelial cells of the urinary 
tract have a uniform appearance and have a 
consistently normal nuclear-cytoplasmic ratio. 
Tumor cells in urinary sediment have hyper- 
chromatic nuclei, a large nucleus in relation to 
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Fig. 2a. 


cytoplasm, and may be of a bizarre shape. 
Papillary carcinoma of the bladder, grade I 
(papilloma), exfoliates a distinctive elongated 
cell (2) (Fig. 1). 

The results of the interpretation of the 
smears are reported as follows: 

Class 1—no abnormal cells present. 

Class 2—no tumor cells present, but leuco- 
cytes, red blood cells, or atypical epithelial 
cells present. 

Class 3—suspicious of tumor cells but not 
definite. 

Class 4—tumor cells present. 

Class 5—many tumor cells present. 

This plan of reporting the results of interpre- 
tation of the smears affords the technicians 
more descriptive ability and avoids the terms 
positive and negative. A class 1 or 2 report 
means that no tumor cells were present in that 
particular specimen, but does not mean that 
cancer is not present. A class 3 report means 
that suspicious cells are present and that re- 
peated studies should be made. Class 4 and 5 
reports indicate that tumor cells are present, 
more in number in the latter than in the for- 
mer. A class 4 or 5 report in our opinion is not 
a basis for starting therapy but is a definite 
indication for investigation by all possible 
means to locate, identify, and then treat any 
neoplasm that is present; repeated cytologic 
studies are required in such cases. The terms 
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Fig. 2. a, Cystogram shows an irregular filling defect in 
the floor of the bladder near its outlet and extending from 
the midline off to the right. This corresponded to the mas- 
sive papillary carcinoma seen at cystoscopic examination 
(Case 1). b, Right retrograde pyelogram shows an exten- 
sive grossly irregular filling defect due to papillary carci- 
noma of the renal pelvis invading the parenchyma and 
renal veins causing local hemorrhage and necrosis. c, Pho- 
tomicrograph (X 220) of urinary sediment from the bladder 
shows a dense, crowded cluster of tumor cells with hyper- 
chromatic nuclei. There are numerous similar tumor cells 
elsewhere in the field and a few red blood cells and leuco- 
cytes. 


“false positive” and “false negative’’ are in 
common use but require definition in any dis- 
cussion of the results of the cytologic smears. 
We define a “false positive’? smear as one in 
which neoplastic cells were thought to be pres- 
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Fig. 3. a, Bilateral retrograde pyelograms show two 
nonopaque filling defects in the lower calyx of the left kid- 
ney, due to epidermoid carcinoma of the renal pelvis (Case 
2). b, Photomicrograph (X 285) of urinary sediment from 
left kidney: A single large tumor cell with hyperchromatic 
nucleus and scanty cytoplasm is shown. There is one large 
cell to the side which is probably a histiocyte with ingested 
material. The remaining cells are difficult to identify but 
are probably transitional epithelial cells. 


ent in a single smear, but clinical examination, 
cystoscopy, pyelograms, and repeat smears 
were normal. A ‘“‘false negative’ result is the 
report of a smear in which no tumor cells were 
present, but the patient proved, subsequently, 
to have carcinoma. This latter error is inher- 
ent in the method as malignant cells are not 
always present in the secretions from the re- 
gion of the tumor. Furthermore it must be 
remembered that exfoliative cytology is based 
upon the premise that the tumor must face 
upon an open surface in order to exfoliate 
cells. In 1 of our 3 “false negative’’ reports, 
the absence of neoplastic cells was due to the 
fact that the ureter to the tumor bearing kid- 
ney was blocked, and no urine from that kid- 
ney had reached the bladder for examination. 
The “‘false positive” report is dangerous only 
if this report is not followed by intensive in- 
vestigation, for treatment is never instituted 
on the basis of a smear alone. In the event the 
diagnosis was not confirmed the patient should 
be followed at frequent intervals to be certain 
that the report was not a ‘“‘true positive.” 
The ‘‘false negative” report is dangerous in 
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Fig. 3b. 


that a false sense of security may be given to 
the patient and physician alike, and in this 
respect it should be emphasized that the smear 
does not replace any other means of diagnosis. 
It is well known that rarely patients may have 
a sequence of negative smears and yet harbor 
a carcinoma in the kidney. We have con- 
cluded that when carcinoma of the bladder is 
present neoplastic cells can always be demon- 
strated in the urine. 

In the clinical application of this method to 
neoplasms of the urinary tract our experience 
has been largely with tumors of the bladder 
and of the kidney, and in this report we have 
not included the studies of prostatic carci- 
noma the evaluation of which is yet incom- 
plete. In the management of tumors of the 
kidney and bladder the cytologic technique is 
applicable in three categories: First, it can be 
used as a screening method. The second ap- 
plication is to the patients who have symp- 
toms suspicious of tumor or who have known 
neoplasms. The third group of patients to 
whom this method is applicable are those in 
the postoperative stage and being followed 
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Fig. 4. a, A right retrograde pyelogram shows an irregu- 
lar filling defect of the pelvis and deformity of the upper 
calyx suggestive of neoplasm. b, Photomicrograph (X 285) 
of urinary sediment from right kidney shows a cluster of 
tumor cells with hyperchromatic nuclei and vacuolated 
cytoplasm occupying the center of the picture. To one side 
are numerous small densely stained cells which are leuco- 
cytes, histiocytes, transitional epithelium and red blood 
cells (Case 3). 


after surgery for either vesical or renal neo- 
plasm in order to anticipate and discover early 
recurrences of the disease. A discussion of 
each of these applications of the method will 
follow. 
SCREENING 

The majority of the 614 patients of this 
study have had definite urinary symptoms so 
that we have not conducted a true “screening 
test” in the public health sense of the word. It 
is our conclusion that the method would be of 
value for screening purposes but as yet such 
an endeavor is impractical because of lack of 
facilities and trained personnel to carry it out. 
For the present it is necessary to use some 
degree of selectivity in the application of the 
method with reference to age groups, symp- 
tomatology, and incidence of. various neo- 
plasms (Table I). This study indicates that 
screening by means of simple urinalysis and 
study by cytologic techniques of those pa- 
tients exhibiting abnormal elements in the 
urine would be definitely worth while. Case 1 
which is outlined in the following furnishes an 
illustrative example of failure in therapy owing 
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Fig. 4b. 


to delayed investigation, diagnosis, and insti- 
tution of treatment. 

CASE I. Woman, aged 45 years, giving a history 
of hematuria mild and intermittent for 14 months, 
was admitted with a temperature of 102 degrees F., 
gross hematuria, and a tender mass in the right loin. 
Cystoscopy and cystogram (Fig. 2a) showed neo- 
plasm of the bladder and a right retrograde pyelo- 
gram (Fig. 2b) showed an irregular filling defect of 
the renal pelvis. Neoplastic cells were found in 
abundance in the urine from the bladder and right 
kidney (Fig. 2c). A single pulmonary metastasis was 
visible in the roentgenograms of the chest indicating 
that blood stream invasion had occurred. It is cer- 
tain that this disease would have been discovered 
many months before had cytologic studies and uro- 
logic investigation been carried out. Right nephrou- 
reterectomy and hemicystectomy were performed; 
both perinephric and extravesical extension of the 
tumor were found. Repeated vesical recurrences 
were discovered by cytologic studies and cystoscopy; 
these were controlled by fulguration since the disease 
was too widespread for total cystectomy. The pa- 
tient died 3 years later of cerebral metastases. 


PATIENTS HAVING OR SUSPECTED OF 
HAVING CARCINOMA 


The patient who enters the hospital with 
hematuria and has visual evidence by pyelo- 
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Fig 5a. 


Fig. 5. a, Left retrograde pyelogram showing nonopaque 
filling defects of the pelvis and irregularity of the upper 
calices which might be caused by either tumor or tubercu- 
losis. Acid fast bacilli as well as neoplastic cells were dem- 
onstrated in the urine from this kidney. b, Photomicro- 
graph (X 285) of urinary sediment from left kidney which 
shows a clump of 7 cells with prominent nucleoli interpreted 
as being neoplastic cells, and several leucocytes, red blood 
cells, and histiocytes (Case 4). 


graphy or cystoscopy of a renal or vesical neo- 
plasm will receive prompt treatment. How- 
ever, at times the evidence may be question- 
able and therapy may be delayed especially in 
the older age group. A smear of the urinary 
sediment in such instances may be a decisive 
factor in initiating treatment as illustrated by 
Cases 2 and 3 following. An example of its 
further value is the patient who rarely may 
suffer from twoseparate lesions such as tubercu- 
losis and carcinoma as shown in Case 4. A 
most valuable aspect of cytologic studies is 
found in those patients who have negative find- 
ings by cystoscopic and pyelographic studies 
yet persistently show tumor cells in the urine. 
This latter feature is shown in the outline of 
Case 5. 


TABLE I 
No. of No. with |No. without 
Histologic diagnosis patients |tumor cells}tumor cells 
Carcinoma of the bladder 67 67 ° 
Carcinoma of the kidney 15 12 3 
No carcinoma demonstrated 532 15 517 


Total 614 04 520 


Fig. 5b. 


CasE 2. A white woman, aged 78 years, was ad- 
mitted with a history of a single episode of hematuria 
2 months before attributed to hemorrhagic cystitis 
and treated as such by her physician. Retrograde 
pyelogram (Fig. 3a) shows filling defects in lower 
calyx of left kidney which could be due to tumor, 
nonopaque calculus, or to blood clot. Cytologic 
study of urine from the right kidney showed no 
tumor cells and from the left kidney showed definite 
neoplastic cells (Fig. 3b). Left nephroureterectomy 
was performed. The diagnosis was squamous cell 
carcinoma of renal pelvis arising on the margin of a 
cyst of the lower pole of the kidney. On the basis of 
the pyelogram and the positive cytologic findings 
exploration and nephrectomy were carried out with- 
out hesitation in this elderly patient. She is well and 
without evidence of metastasis 20 months subsequent 
to operation. 

Case 3. A white man, aged 58 years, was ad- 
mitted for investigation of recurrent hematuria of 6 
months’ duration. Hematuria was absent at this 
time and no lead was gained from physical examina- 
tion. Right retrograde pyelogram shows irregular 
filling defects of renal pelvis (Fig. 4a) suspicious of 
but not specific for neoplasm. Smears of urine from 
bladder and right kidney showed definite neoplastic 
cells (Fig. 4b). Right nephrectomy was performed. 
The diagnosis was renal cell carcinoma invading 
renal pelvis and extending into renal vein. The pa- 
tient died 1 year later of cerebral and pulmonary 
metastases. The diagnosis could have been made 
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Fig. 6. a, Excretory urogram showing elevation of the floor of the 
bladder and a retrograde cystogram shows only slight asymmetry of 
the bladder without any evidence of neoplasm. Acute hemorrhagic 
cystitis was found by cystoscopic examination at this time but neo- 
plastic cells were demonstrated repeatedly in the urine during the 
next 7 months when finally for the first time a lesion was visualized 
which on biopsy showed infiltrating carcinoma (Case 5). b, Photo- 
micrograph (X 285) of urinary sediment from bladder urine Case 5 
shows a clump of tumor cells. The nuclei are hyperchromatic, the 
cytoplasm is scanty, and the size of the cells is not uniform. The 
above characteristics are common to tumor cells as visualized in 
cytologic studies. 


much earlier in this case by demonstrating the found in the urine and in addition neoplastic cells. 
presence of neoplastic cells in the urine. Left retrograde pyelogram (Fig. 5a) shows charac- 

Case 4. A white woman, aged 67 years, was ad- _ teristic irregular deformity of upper calices as pro- 
mitted to the hospital because of persistent symp- duced by renal tuberculosis; in addition there are 
toms of cystitis and pyuria. Tubercle bacilli were nonopaque filling defects of the renal pelvis. Figure 
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Fig. 7a. 


Fig. 7. a, An excretory urogram Case 6 showing a coral 
calculus filling the right renal pelvis, a normal left renal 
pelvis and a large irregular filling defect in the right side of 
the bladder which corresponded to a large papillary tumor 
arising just above the right ureteric orifice. b, Photomicro- 
graph (X 285) of urinary sediment of bladder urine shows 
a single tumor cell with large hyperchromatic nucleus and 


5b shows neoplastic cells in urine collected from the 
renal pelvis. The preoperative diagnosis was: renal 
tuberculosis left; epidermoid carcinoma. Left neph- 
roureterectomy was performed. The diagnosis was 
renal tuberculosis. Epidermoid carcinoma of renal 
pelvis. The positive cytologic smear for cancer cells 
supported the additional pyelographic evidence of 
neoplasm in this case. 

CasE 5. A man, aged 70 years, was admitted to 
the hospital because of acute suppurative cystitis 
due to the colon bacillus with accompanying hema- 
turia. Prompt response to chemotherapy was ob- 
tained; cystoscopy and urograms showed no evidence 
of neoplasm but acute hemorrhagic cystitis was 
found. Repeated cytologic smears of urinary sedi- 
ment showed neoplastic cells. Hematuria recurred 4 
months later and again acute infection of the bladder 
was demonstrated and though tumor cells were found 
in the vesical urine no neoplasm was found by cys- 
toscopy or roentgenographic study. Three months 
later by cystoscopic examination an_ infiltrating 
tumor of the vesical outlet was visualized for the 
first time and identified by biopsy. Ureteral trans- 
plantation to the bowel and total cystectomy were 
carried out. An excretory urogram before operation 
(Fig. 6a) showed normal renal pelves and a moderate 
deformity of the floor of the bladder. However, the 
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Fig. 7b. 


relatively little cytoplasm. The cell adjoining it is a normal 
epithelial cell and there are numerous leucocytes in the 
background. 


cystogram at that time showed no filling defect. 
Figure 6b shows tumor cells found repeatedly in the 
urine. Repeated infection was a complicating factor 
in this case and delayed arrival at the correct diag- 
nosis, which positive cytologic findings in the urine 
definitely facilitated and anticipated. 


POSTOPERATIVE FOLLOW-UP 


The cytologic smear offers a method of fol- 
low-up management of postoperative tumors 
of the bladder that was not formerly available. 
In patients with tumors of the urinary bladder 
more tumors should be expected to form, yet 
how often to cystoscope these patients is a 
matter of debate. By the use of the smear of 
the urinary sediment every 2 to 4 weeks, indi- 
cation for cystoscopy will be apparent. Fail- 
ure to find neoplastic cells does not eliminate 
the necessity for interval cystoscopic examina- 
tion every 2 to 3 months after removal of a 
vesical tumor. All of the patients who have 
had conservative management of vesical neo- 
plasms during the last 3 years have been fol- 
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Fig. 8a. 


Fig. 8. a, Excretory cystogram Case 7 showing a filling 
defect in left side of bladder due to papillary tumor occur- 
ring in a diverticulum of the bladder. b, Photomicrograph 
(X285) urinary sediment from the bladder shows a clump 
of tumor cells with the characteristic hyperchromatic nu- 


lowed with the aid of cytologic studies of the 
urine. For example in 1 patient, Case 4, who 
has had 6 separate tumors of the bladder since 
1939, the smear has been of great value in de- 
tecting recurrence since it is necessary to give 
this patient a general anesthetic to perform a 
cystoscopy. Since 1946, two recurrent vesical 
tumors in this patient have been initially de- 
tected by cytologic study of the urine. Neo- 
plastic cells were demonstrated repeatedly in 
the urine of another patient (Case 7) who had 
undergone partial resection of the bladder 18 
months previously. Cystoscopic examination 
on 2 occasions showed no visible recurrence, 
but a third examination revealed a small 
tumor on the anterior aspect of the vesical 
outlet and resection was performed. Cysto- 
scopic examination in this case as in many 
others was performed more frequently than 
would have otherwise been done because of 
the persistent finding of neoplastic cells in the 
urine. 


Case 6. A hypertensive male patient, aged 49 
years, was admitted to the hospital because of inter- 
mittent hematuria of 3 years’ duration. Right 
nephroureterectomy and partial cystectomy were 
performed in July 1939. The diagnosis was pye- 
lonephritis, nephrolithiasis, and papillary carcinoma 
of the bladder. Cystoscopy was done every 2 to 3 
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Fig 8b. 


clei, scanty cytoplasm, and crowding of cells as they appear 
in the cluster. 


months with repeated fulguration of recurrent papil- 
lary tumors from October 1939 to March 1945. The 
patient was not seen for 6 months and in November 
1945 again partial cystectomy for grade III papillary 
carcinoma and separate grade IV transitional cell 
carcinoma. Cystoscopy has been performed every 3 
months since and cytologic studies of urine every 2 
weeks. Continued desquamation of neoplastic cells 
has led to early discovery of recurrent neoplasia and 
early treatment by fulguration or radon seeds (Fig. 
7b). Patient is now working and is well and free of 
demonstrable tumor 11 years after initial therapy. 

CasE 7. A diabetic male patient, aged 53 years, 
was admitted because of gross hematuria and dysuria 
of 48 hours’ duration. Cystoscopic examination 
showed a small diverticulum of the bladder contain- 
ing a papillary tumor corresponding to filling defect 
seen in the excretory cystogram (Fig. 8a). Partial 
cystectomy was performed in May, 1946. The pa- 
tient was followed by cytologic smears of urine 
every month and cystoscopy every 2 to 3 months; 
persistent Class 5 smears were obtained (Fig. 8b), 
August, 1948 to December, 1948. Two cystoscopic 
examinations (September and November) failed to 
demonstrate the lesion and finally in December 1948 
a new papillary carcinoma anterior and just proxi- 
mal to the vesical outlet was discovered by cysto- 
scopy and resected. The patient was well, working, 
and free of neoplasm 20 months later under constant 
observation. 


RESULTS AND ACCURACY 


The very high degree of accuracy which can 
be attained by modern urologic and roentgeno- 
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Vig. 9. a, Photomicrograph (220) of cytologic smear 
of urinary sediment from a male patient aged 57 having 
asymptomatic transitional cell carcinoma of the bladder. 
The cells show marked variation in size and shape. The 
nucleoli are quite prominent. b, Photomicrograph (X 220) 
of a section of the tumor described ina, Notice he striking 
similarity between neoplastic cells in this section and those 


graphic diagnostic methods has been approp- 
riately commented upon by Sosman in his 
study of the specificity of diagnosis with the 
aid of the cystoscope, the microscope, and 
roentgen ray. It is from such reflections that 
the early and regular use of these methods will 
develop and lead to the making of a diagnosis 
sooner, Consequently more cures of cancer 
through the earlier institution of therapy will 
result. Relatively few physicians are equipped 
to use the cystoscope and roentgen ray. How- 
ever, all have been trained in the use of the 
microscope and most have them available. It 
is unquestionable that the regular use of the 
microscope will disclose unsuspected abnormal 
cellular elements in the urine. The findings of 
leucocytes or erythrocytes should inevitably 
lead to further specific investigation even 
though symptoms are lacking. The further use 
of simple urinalysis as a screening procedure 
and follow-up investigation of abnormal find- 
ings would be a great advance in the attack on 
cancer and other diseases. Pursuing this same 
fundamental approach a bit further it seems 
logical that the special techniques to study the 
types of epithelial cells present in urine should 
be made available to all physicians for selected 
cases at the present. The results of initial 
smears of the urinary sediment on 614 patients 
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ina. A partial cystectomy was performed in September 
1946 and evidence of recurrent neoplasm was found by 
cytologic smear and confirmed by cystoscopic examination 
in June 1947; conservative methods failed to control the 
rowth of the tumor and total cystectomy was performed in 
Jecember 1947. The patient died 2 years later of wide- 
spread metastases, 


who had had urinary symptoms or abnormal 
findings upon ordinary urinalysis are shown 
in Table lL. The cytologic technique for study- 
ing the urinary sediment has been a useful 
diagnostic supplement. 

The foregoing table shows that all of the 67 
patients with carcinoma of the bladder and 12 
of the 15 with renal neoplasm had tumor cells 
demonstrated in the urine. However, 3 with 
carcinoma of the kidney did not have tumor 
cells in the urine. In one of these the ureter to 
the affected kidney was blocked, and _ in 
another the tumor was located remotely in the 
renal parenchyma so that it did not exfoliate 
cells into the urine. Of 532 patients, who as 
far as we know do not have renal or vesical 
cancer, 15 were reported as showing neoplastic 
cells in the urine, a ‘false positive” error of 
2.8 per cent. These 15 patients have been fol- 
lowed for periods ranging from 1 to 3 years 
and no further evidence of neoplasm in the 
urinary tract has been disclosed. This error 
was caused in each instance by atypical cells 
in the smear associated with acute or chronic 
inflammation. 

These results substantiate the conclusions 
of others (2, 3, 5) concerning the accuracy of 
the cytologic technique as applied to the diag- 
nosis of renal and vesical neoplasm. We have 
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not had as great success in our studies of carci- 
noma of the prostate as Schmidlapp and 
Marshall. Further application of the method 
to cancer of the prostate seems definitely indi- 
cated. 

SUMMARY 

1. Experiences in the study of smears of the 
urinary sediment from 614 selected patients 
are presented. All of the patients had urinary 
symptoms at some time. 

2. Kighty-two of these patients had vesical 
or renal carcinoma. 

3. All patients (67) with vesical carcinoma 
had demonstrable neoplastic cells in the urine. 

4. Three of 15 patients with renal cancer 
had “false negative” smears (no tumor cells in 
the urine). 

5. There were 15 “false positive” results in 
532 patients who did not have demonstrable 
renal or vesical cancer. 

6. The application of the cytologic tech- 
nique in the diagnosis and management of 
renal and vesical carcinoma is discussed. 


CONCLUSION 


The application of cytologic studies of the 
stained urinary sediment will lead to an earlier 
diagnosis and more effective treatment of neo- 
plasms of the kidney and bladder. This 
method of study has been especially useful in 
following patients after conservative surgery 
for tumor of the bladder by leading to earlier 


discovery of recurrence. 
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A SIMPLE PATTERN FOR A COMPETENT 


HEMORRHOIDECTOMY 


PAUL C. BLAISDELL, M.D., F.A.C.S., Pasadena, California 


T is a common impression concerning the 

operation of hemorrhoidectomy that the 

potentialities of technique are a closed 

book and that individual series of cases, 
were they all compiled, would exemplify a 
rather uniform standard and would vary but 
little in creditable terms of both complete and 
permanent results. In no spirit of contentious- 
ness or of desire to improvise issues we venture 
that the operation has been far overestimated 
in implement to the occasional surgeon and 
that reappraisal is timely before standardiza- 
tion of technique is irrevocably presumed. On 
the constructive side we present a simple pat- 
tern for the operation which has noteworthy 
advantages compassed in large measure by a 
method of retraction affording remarkable flat 
plane exposure. 

One does not have to seek far for convincing 
disproof of the impression that almost anyone 
can perform a competent hemorrhoidectomy. 
The disparity between the permanency of re- 
sults commonly achieved and those achievable 
is in itself evidence that all is not well. For 
contrary to what is a common misconception, 
permanent results are a fair measure of the 
surgeon and not a limiting attribute of the 
operation. 

The lay concept that hemorrhoids “return” 
following removal is too universal and deep 
seated not to have some facets of truth, and 
the notion is by no means confined to the 
laiety. As a matter of fact our dubiousness 
arises chiefly because so many people unques- 
tionably do have hemorrhoids following opera- 
tion and that it is therefore something more 
than just a notion. But there is a difference 
between “recurring” and “having.” The fact 
that one suffers appendicitis after a partial 
appendectomy is by no means acceptable 
evidence that an appendix “recurs.” Likewise, 
hemorrhoids which “recur” are simply those 
which were incompletely removed, the fruition 
of incompetent surgery. Seldom is the proctol- 


ogist consulted by a prospective candidate 
for surgery, who does not in variable measure 
reflect doubt as to permanency of relief, 
frequently documented by case report. of 
friend or relative. In answer to these one 
wearies of time consuming explanations and 
apologias. It is high time that “recurrence” in 
connection with hemorrhoidectomy be recog- 
nized for what it really is—a reflection on sur- 
geons and operations of sorts. Altogether the 
facts permit of no valid conclusion but that 
this operation as performed by the occasional 
surgeon has failed in its potential service. 

Nor are the difficulties of the operation ex- 
clusive with those of passing experience. This 
does not refer to the perplexities of surgery in 
general nor even to the recognized special 
problems such as excessive pain which remain 
a constant challenge. But particular attention 
is directed to the problem of delayed healing, 
a protracted and unpleasant experience for the 
patient and a source of embarrassment for the 
surgeon—for it is indeed hard to explain to a 
patient what one does not himself understand. 
Although every proctologist is familiar with 
these cases they have provoked little investi- 
gation. To our surprise, healing was delayed 
far beyond the reasonable average in ro per 
cent of a series of hemorrhoidectomies inves- 
tigated, which prompted us to a detailed study 
of this phase. Of concern is the relationship 
of this delayed healing of anal wounds to the 
pattern of operation which study of itself 
would warrant a critical resurvey of the opera- 
tion. Other aspects of delayed healing are dis- 
cussed elsewhere in a paper devoted solely to 
this topic. 

It is our present purpose to discuss these 
problems and to present a simple pattern for 
the complete and permanent surgical removal 
of hemorrhoids. Designed to enlarge the effec- 
tive range of the occasional surgeon nothing 
has been sacrificed for simplicity’s sake. In- 
deed the most meticulous planning and dis- 
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Fig. 1. Effects and consequences of the Sims speculum as 
used for intra-anal retraction. In insert, e shows the effect 
of the resultant of forces on the sphincter ani at the site of 
hemorrhoidal dissection. This same force is similarly indi- 
cated by the arrow e’ in the main picture and shows how 
the sphincter is drawn as a fulcrum directly between the 
internal and external hemorrhoid, the planes of which are 
sharply drawn at right angles to each other. As shown by 
the parallel lines, the dissection depth (of the external 
hemorrhoid) suddenly must change at the muscle fulcrum 
to an effect of length (for dissection of the internal hem- 
orrhoid) if the muscle is not to be injured: at the site of the 
change the dissection must also abruptly become more 
superficial because of the fulcrum effect, or, again, muscle 
injury will result. The unfortunate alternative to precise 
dissection conforming to these restrictions is incomplete 
removal of pathological tissue and so called “recurrence.” 
The relative inaccessibility of the internal hemorrhoids is a 
further obstacle to the occasional surgeon. 


section are brought within scope by our plan 
which admits unique advantages. Delayed 
healing is largely obviated by the method and 
the preservation of normal tissue greatly en- 
hanced. These features cannot but have favor- 
able bearing on postoperative discomfort, 
smooth and prompt convalescence and, most 
important, on complete and permanent cure. 
Let us first analyze briefly previous sources of 
difficulty. 


ANATOMY AND TWO PLANE DISSECTION 


If all who essayed to perform hemorrhoidec- 
tomies were students of anal anatomy (which 
would not be amiss) much of the problem 


Fig. 2. a, above, Diagram of effect of traction by instru- 
ment on hemorrhoid itself. Pathological and normal tissue 
are drawn into an undifferentiated vortex. The same unde- 
sirable effect was achieved by earlier ring retractor with 
suture pull on separate hemorrhoids: b, Contrasting effect 
of our ring and continuous suture method. The background 
tissue is put on a stretch, with the hemorrhoids flaccid, and 
sharply distinguishable from normal tissue. This not only 
contributes to the ease of dissection but augments the 
normal islands of tissue salvagable between hemorrhoids. 


would be immediately resolved. For let it be 
remembered that as in all anal surgery one is 
prone to be caught on one of two horns of a 
dilemma. If one’s boldness transgresses his 
technical knowledge he is apt to injure the 
sphincter muscle so severely as to cause subse- 
quent incontinence of variable degree. On the 
other hand, if this same unfamiliarity disposes 
to a timorous approach through wholesome 
fear of incontinence, the surgeon is beguiled to 
the other extreme represented by the failure 
to remove pathological tissue completely. He 
thereby stumbles into the pitfall of so called 
recurrence. Here are the inexorable alterna- 
tives and inevitable consequences imposed by 
a smattering of anatomy in conjunction with 
present methods of hemorrhoidectomy. 
These latter impose a rather unique circum- 
stance which tends to magnify the require- 
ments of anatomical knowledge. Its dissolution 
on the other hand would be correspondingly 
and effectively favorable. With the type of 
retraction commonly employed, such as by 
means of the Sims retractor for example, the 
operative field is thrown sharply into two 


2 
mae 
A 

X- 

is 

al 

in 

1e 

1e 

4 

i- 

lf 

S- 

or 

al 

C- 

ig 

n- 


142 SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 3. In contrast to Figure 1, the entire mass of each internal-external hemorrhoid is brought to 
lie in an almost flat plane, wholly outside the sphincter, obviating the difficulties described and 


illustrated. 


planes meeting at a right angle as shown in 
Figure 1. The relative inaccessibility of one of 
these planes does nothing to help. Due to the 
forces analyzed in the insert, the sphincter 
acts as a fulcrum directly in the angle formed 
by the two divergent planes, occupying thus a 
position especially vulnerable to unintentional 
surgical trauma. Significance is added to these 
anatomical facts and relationships by the cir- 
cumstance that dissection in a given direction 
means depth in the horizontal plane of the 
external hemorrhoid and /ength in the vertical 
plane of the internal hemorrhoid. The divid- 
ing point between these abruptly divergent 
effects is the sphincter. The latter lies more 
superticially than the necessary dissection of 
either of the planes, not only by virtue of the 
normal anatomy but also because of the ten- 
sions described. Thus the sphincter lies at the 
critical point where the surgeon must recog- 
nize both the abrupt change in the planes of 
dissection and in the depth of dissection. A 
mistake in either may mean injury to the 
sphincter. 

From all of this it is easy to picture how the 
uncertainties of applied anatomy are here pro- 
jected to the forced choice between serious 
injury to the patient or to the injustice of 
“recurrence.” 

An alternative method of exposure and re- 
traction has been afforded by means of hem- 
orrhoidal clamps with the usually simultaneous 
delivery of the three main masses to the out- 


side of the anus. Perhaps the best description 
of this method is that by Morgan. This tech- 
nique obviates the two plane dissection, but 
traction on the hemorrhoid alone has the effect 
of drawing all tissue, normal and pathological 
alike, into an undifferentiated vortex (Tig. 2). 
Obviously this is not an insurmountable ob- 
stacle, and the method has many capable 
proponents. Naturally however we would not 
propose another method unless we were con- 
vinced of distinct advantages. 


THE SPHINCTERIC EFFECT 


All of the tissue within the anal canal is 
thrown into deep folds by the purse-string 
effect of the anal sphincter. This accentuates 
the difficulty in sharply defining folds of nor- 
mal mucous membrane from hemorrhoidal 
tissue. The preservation of substantial longi- 
tudinal “islands” of intact anal mucosa is 
essential for the prevention of subsequent 
stenosis. In the case of large hemorrhoids the 
proportion of pathological tissue occupying 
the circumference is so preponderant that it is 
paramount to preserve every vestige of the 
normal in order to prevent untoward conse- 
quences. It requires but little deviation from 
the line of demarcation to spell an end result of 
stenosis or, more frequently in the alternate 
direction, of “‘recurrence’’—from leaving too 
much tissue. With present methods of retrac- 
tion and exposure I know from years of teach- 
ing internes and residents how difficult it is to 
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Fig. 4. The ring retractor is placed and suture com- 
menced with fine silk and cutting needle. 


adhere strictly to the dividing sulcus. I know 
that it is far easier to preserve the maximum 
of normal island if the tissues involved are put 
on a definite and intentionally contrived 
stretch. Few have seemed to have analyzed 
the bearing and to have appraised the neces- 
sity of taut tissue here or how it is contrived. 
Even the expert will be recognizant of these 
facts when he experiences a better method of 
retraction and exposure whereby the normal 
tissue is effectively stretched to a single flat 
taut background plane, with the hemorrhoids 
lying loosely thereon and the lines of demar- 
cation between normal and pathological en- 
tities sharply drawn. 


THE TRANSITIONAL ZONE 


The incidence of delayed healing and other 
special problems following hemorrhoidectomies 
have been alluded to, and while their detailed 
study is not germane it is possible for present 
purpose to state briefly a pertinent factual 
background. 

In pursuance one can say categorically that 
the problems of delayed healing are confined 
exclusively to wounds or portions of wounds in 
the transitional zone of the anus, that portion 
directly within the grasp of the sphincter. It 


Fig. 5. Exposure, retraction, and delivery achieved by 
ring and continuous suture. Inset shows several important 
points in suturing: (1) Each stitch is accurately placed 
exactly between the traction posts; (2) suture is placed just 
outside all pathological tissue; (3) each succeeding suture 
is placed on an imaginary circumference inside those pre- 
ceding as shown by bite of needle just being taken. The 
sites on previous bites are shown by positions marked X, 
but suture tension has pulled them to positions on outer 
circumference. Also, after the first two or three bites the 
ring is readjusted in position so that its final position is not 
eccentric to the anus. 


is to the point also that other complications of 
the operation have predilection here, such as 
excessive pain, stenosis, incontinence, second- 
ary hemorrhage, etc., whereas both above and 
below this zone there is less susceptibility. 

It follows from the practical standpoint of 
preventing much that is undesirable that 
nothing could compare with the circumvention 
of dissection in this trouble zone. Paradoxical 
as it may seem, in view of the locus of internal 
hemorrhoids above this zone, this end is at- 
tainable. 

PLASTIC OPERATIONS 

In appraising the essentials of a competent 
hemorrhoidectomy it is opportune to include 
scrutiny of so called ‘“‘plastic” operations. It 
is presumed by implication that all other 
operations fall into the category of “ordinary.” 
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Fig. 6. Unparalleled exposure by the combined use of a 
Sims retractor and ring. 


We have never been quite sure just where and 
why ordinary hemorrhoidectomies left off and 
plastic hemorrhoidectomies began. To our 
knowledge “plastic” bears no connotation of 
substantive meaning in the restoration of a 
part to normal which is not shared by every 
hemorrhoidectomy. For the most part plastic 
operations seem to mean those which include 
in their technique the transplantation and 
suturing of surface tissue immediately to cover 
areas bared by dissection. The inclusion of a 
comparatively minor detail of technique would 
hardly seem to justify the aura of an exclusive 
classification of the operation as a whole, par- 
ticularly in the light of its demonstrable futility. 

An elementary fallacy in the immediate 
resurfacing of denuded tissue in such grossly 
infected areas, here or elsewhere, lies in the 
naive misconception of the limitations of su- 
turing. The neat apposition of skin and mucosa 
looks specious in pictures on the clean page of 
a book. And if one’s background of surgical 
experience is unprotesting he is easily beguiled 
to extend the precepts of clean surgery to other 
and insecure ground. If there be one thing 
above all else which characterizes anorectal 
surgery and differentiates its principles from 
that of clean surgery it is the role and fate of 


sutures and suturing. Under the extremely 
unpropitious circumstance of gross fecal soil- 
ing sutures uniting skin and mucosal layers 
almost uniformly cut through tissue and loosen 
long before substantial healing takes place. 

It is a singular aberration that a surgeon 
who understands better than to suture an 
infected wound elsewhere nonchalantly at- 
tempts it in the most grossly infected area in 
the body. Exact appraisal of results here are 
a measure of the impracticability of frequent 
and thorough postoperative examination. In 
adjunct to this, and lacking evidence to the 
contrary, it is easy to assume that if a patient 
makes satisfactory recovery all went exactly 
by the mechanism intended; in this case heal- 
ing by primary intention. 

Now it is admitted that much of this appears 
oversimplified, and of necessity in deference 
to a great deal that should be said and which 
limitations of present space forbid saying. 
At all events, and as a matter of practical 
summary, we have on many occasions carried 
out a controlled experiment which is material. 
One of two comparable hemorrhoids in the 
same patient has been operated upon by the 
plastic procedure method and the other by the 
alternative and more conventional method. 
At times of subsequent examination—from 
some 2 weeks to the time of judging the end- 
result—it has been impossible for us or for 
an unapprised observer to say which side had 
been the sutured. 


Fig. 7. Photograph showing how a fluffed sponge is 
encircled outside of operative field between ring an 
patient. This is an earlier and larger model of our ring. 
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RING RETRACTOR 


In seeking to correct the faults as established 
by our analysis we reached the conclusion that 
nothing could contribute more than a better 
method of retraction and exposure. The devel- 
opment of a ring retractor for continuous 
perianal suture retraction marks the culmina- 
tion of our effort in this direction. 

The combined use of a metal ring and suture 
material for retraction was originated, to our 
knowledge, by Hullsick; and was more re- 
cently described by Helfrick. Unfortunately, 
by their employment of interrupted sutures 
with independent and sparse points of traction 
on the hemorrhoids alone they but duplicated 
the same faulty delivery of hemorrhoids 
effected by instruments. A trial convinced us 
of the fundamental disadvantage and inherent 
defect of this plan of putting hemorrhoidal 
tissue on a stretch. And other drawbacks be- 
came manifest. The retractors were big and 
clumsy; and with but one suture for each of 
three hemorrhoids the resulting tensions were 
so great that the sutures frequently tore com- 
pletely through. If to prevent this the sutures 
were placed more deeply the same tensions 


Fig. 8. An Allis oi is placed at the abrupt transition 


between normal greyish anal mucosa and the abnormal 
reddish mucosa of the hemorrhoid, each prong engaging a 
lateral sulcus snugly to the hemorrhoid. A suture is tied 
here as shown. 


Be. 


Fig. 9. Incising the sulcus alongside the hemorrhoid. 
However, the Allis forceps is usually used to grasp the edge 
of the normal island by the assistant while the finger forceps 
manipulates the hemorrhoidal side. The artist has not 
kept the scissors as snugly as possible to the hemorrhoid. 
This error was allowed to stand as it illustrates a common 
error on the part of the surgeon. 


became pari passu less usefully effective. All 
in all we were not favorably impressed. 

With radically divergent concept and ob- 
jective we sought delivery of the hemorrhoids, 
not by tension directed primarily at them but 
instead by stretching taut the normal back- 
ground tissue of the whole field. This was 
tried first, and to our satisfaction, by means of 
an 8 point suspension of a continuous suture 
with a ring retractor of our own design. Later 
a 12 point suspension was adopted with even 
better result. The even pull of such a mul- 
tiple point suspension produces so little ten- 
sion at any one point that sutures do not pull 
out. More noteworthy, the inaccessible, awk- 
ward, and ill-contrived field of two planes asso- 
ciated with other methods of exposure is con- 
verted hereby to a single flat taut plane 
everted almost completely outside of the anal 
sphincter. The hemorrhoids while effectively 
a part of this single plane are found to lie 
loosely against the taut background, as illus- 
trated by our figures. The sulci between nor- 
mal and pathological tissue thus become 
sharp and distinct lines and the differentiation 
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Fig. 10. a, left, Denudation remaining after operative plan of Morgan: stump is tied after encountering emerging longi- 
tudinal fibers (See Fig. 11). b, center, Denudation of transitional zone remaining after careless stripping as too often 
done. c, right, Lack of denudation of transitional area by our pattern of operation. Stump is tied immediately on 
encountering sphincter fibers in the dissection, This has favorable bearing on the complications of hemorrhoidectomy par- 


ticularly that of delayed healing. 


between normal and pathological is rendered 
so manifest that there remains no excuse for 
removing either too much normal tissue or too 
little pathological. 

We experimented with different devices of 
suturing and with varying ring sizes. The 
minimum convenient size was sought which 
would insure, with reasonable suture tension, 
the inclusion within the ring field all that was 
necessary to the operation and the exclusion of 
all else. With our ring the relations of the 
hemorrhoids to the sphincter become altered 
to that shown in Figure 3, the upper end of 
necessary dissection becoming automatically 
fixed at the point where the flat plane abruptly 
joins the vertical. If for any reason higher 
visualization or dissection is desired the com- 
bination of the ring retractor and a Sims re- 
tractor together provide unparalleled exposure 
and convenient accessibility (Fig. 6). More 
and more we have come to use this combina- 
tion. 

Nor only are two dimensional delineations 
incomparable with our ring retractor and con- 
tinuous suture, but the maximum preservation 
of tissue is favored as a matter of third dimen- 


sion depth dissection. The plane exactly below 
the veins is identifiable with a precision unob- 
tainable by any other means and with such 
minute exactness as to admit independent dis- 
section of even the smallest vein. When the 
ring is finally removed the surgeon will be 
surprised at the amount of remaining normal 
tissue in comparison to previous experience. 
The bearing of this in the clinical course be- 
comes conspicuous to the most casual observa- 
tion and use. 


TECHNIQUE 


An adequate hemorrhoidectomy is one which 
insures complete and permanent relief from 
hemorrhoids together with restoration of nor- 
mal anal function. It is achieved by thorough 
removal of the hemorrhoids yet with faultless 
preservation of the three islands of normal 
tissue intervening. To this end meticulous 
demarcation between normal and pathological 
tissue is essential, not neglecting concern for 
the third dimension involved—that of proper 
depth. It is a salient thesis of ours too that 
pre-eminence requires, in addition to these, 
complete understanding and control of the 
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Fig. 11. ‘The stump is tied off immediately on encounter- 
ing external sphincter fibers with suture carried to the site 
of the first suture of the operation at the upper mucosal 
limit of the internal hemorrhoid. Inset: plan of Morgan 
and others (cf. Fig. roa) showing dissection continued to 
baring of terminal fibers of longitudinal muscle coat as they 
penetrate intermuscular septum to their termination, 


unique and untoward characteristics of intra- 
anal healing. The ring retractor serves these 
ends incomparably by the most precise deline- 
ation and simultaneous exposure of all ele- 
ments. 

The ring is placed by continuous fine silk 
suture engaging tissue just outside all external 
hemorrhoidal tissue, as illustrated in Figures 4 
and 5. A fluffed gauze sponge is circled be- 
tween the retractor and buttocks (lig. 7). 
The anus is then gently entered with the 
forefinger which serves sufficient dilation if 
anesthesia be complete. One may then care to 
make thorough internal inspection in combi- 
nation with a Sims speculum as suggested 
previously. The upper limit of each internal 
hemorrhoid is the only boundary unmarked 
by a sulcus and it can be accurately deter- 
mined by observing the abrupt transition of 
normal greyish anal mucosa to the abnormal 
red surface of the hemorrhoid. An Allis for- 
ceps is placed at this point, each prong engag- 
ing a lateral sulcus of the hemorrhoid to be 
removed. A stitch placed here (Fig. 8) not only 
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Fig. 12. “Cloverizing” wound edges well out on to skin, 
over fingertip which is here pressing outward from within. 
This procedure is repeated again after removal of the ring 
retractor in order to prevent unsightly “dog ears” and tags. 


furthers hemostasis, but more sharply deline- 
ates the sulci for dissection. 

By commencing dissection in each lateral 
sulcus and joining the two incisions around the 
outer (skin) border end of the hemorrhoid the 
latter can be raised as an inwardly attached 
flap. The utmost preservation of normal tissue 
is aided by opposing instrumental traction to 
both sides of each sulcus as it is incised (Fig. 
g). As dissection is carried inward, care must 
be continued to adhere exactly to the sulcus; 
in teaching our technique it is a constant won- 
derment how difficult it seems to be for the 
student to comply with this simple but essen- 
tial dictum. 

Determining the upper extent of the flap 
dissection is a major issue around which many 
things mentioned are centered—delayed heal- 
ing, conservation of tissue, plastic operations, 
smooth convalescence, and finally much that 
is implied in restoration of the anus to normal. 
For as pointed out, the pressing complications 
of the operation have relation to this part of 
the wound directly within the grasp of the 
sphincter ani. The occasional rectal surgeon 
errs particularly in the proper upward termi- 
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nation of dissection. His indiscriminate choice 
tends to the alternatives of mucosal stripping 
or incomplete hemorrhoidectomy, with the 
same untoward consequences associated with 
faulty preservation of the islands of normal 
tissue between hemorrhoids. A favorable mid- 
dle ground is represented by Morgan’s plan of 
carrying dissection inward until the muscle 
fibers of the longitudinal bowel coat are bared 
as they emerge through the intermuscular 
septum to their termination (Figs. 10a and 11). 
The subcutaneous portion of the external 
sphincter is thereby left denuded. 

Our pattern of operation is even more spar- 
ing of denudation for dissection is abruptly 
terminated on first encountering sphincter 
fibers (Figs. toc and 11). This practice com- 
pletely obviates any dissection or denudation 
whatsoever except that of perianal subcutane- 
ous fat, and rarely indeed do adverse accom- 
paniments of the operation have origin here. 
Complete eradication of hemorrhoidal tissue 
is thorough and uncompromised, while at the 
same time little if any of the sphincter is left 
without its original investment of overlying 
tissue completely undisturbed. This is accom- 
plished as follows: dissection of the flap is 
carried inward only as far as the very first 
glimpse of the subcutaneous portion of the 
sphincter muscle. This will be the first muscle 
fibers encountered if the surgeon has adhered 
closely to the subvenous plane. Dissection is 
stopped at once; special care is necessary be- 
cause the hemorrhoidal flap strips more easily 
from the muscle than from the subcutaneous 
tissue. With outward pull exerted on the flap 
the latter is then secured by mattress or purse- 
string suture from the point of the previously 


placed initial suture to the exact point of 
tissue last exposed by dissection (Fig. 11) so 
that no area or space whatsoever need be 
reinvested. A half inch stump is left as the 
hemorrhoidal flap is cut off. To repeat three 
important details: leave no dead space; secure 
flap well by suture—it will pull out if merely 
caught by a tie; to this same end leave a good 
stump for added security. 

All three hemorrhoids are disposed of in this 
manner, with modification necessary to any 
individual variation. 

Because of the unusual sparing of normal 
tissue by this method special attention should 
be given to the “‘cloverization”’ of each wound 
well to the outside (Fig. 12). This is to prevent 
annoying residual skin tags. Each wound is 
brought to proper shape immediately before 
removal of the ring retractor and again after- 
ward. 

SUMMARY 


The implications of hemorrhoids ‘‘recurring” 
following surgery is discussed. 

Some of the reasons for poor results of hem- 
orrhoidectomy are analyzed. 

A pattern of operation in conjunction with 
the use of a ring retractor and continuous 
suture is proposed. The advantages and tech- 
nique of the operation are described in detail. 

The present contribution is the first of sev- 
eral which will be found related by a main 
background topic of the problem of delayed 
healing of anal wounds. 
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FUNCTIONAL RESTORATION OF 
HYPOSPADIAS DEFORMITIES 


With a Report of 60 Completed Cases 


LOUIS T. BYARS, M.D., F.A.C.S., Saint Louis, Missouri 


HE satisfactory correction of hypo- 

spadias requires repair at an early 

age with complete relief of ventral 

flexion, establishment of a full length 
urethra of normal position, diameter and 
patency, and maintenance of inherent penile 
characteristics, including appearance. Often 
this objective has not been reached because 
sound principles of planning and execution 
have not been understood and because there 
are few repairs in surgery permitting as little 
leeway in performance. The following plan 
has evolved through the observation of cases 
of other surgeons and the personal completion 
of 60 repairs. It has most nearly reproduced 
the natural condition, reduced the average 
number of steps, and removed the uncertainty 
of immediate and ultimate results. 

When possible the repair should be planned 
for completion by school age or soon there- 
after, there being no advantage in doing the 
first operation so early that difficulty may be 
encountered with genitalia of too small size. 
Usually this is undertaken at 4 to 5 years of 
onl FIRST STAGE OPERATION 

In all cases of hypospadias requiring opera- 
tion ventral fixation is present (Figs. 1 a to 
7). Occasionally a condition is seen in which 
the meatus is so far forward as to be of ade- 
quate position and ventral bending of the 
glans so slight as not to warrant correction, 
but more commonly the urethra does not ex- 
tend nearly to its normal position, rather the 
glans is pulled downward and back to ap- 
proximate a deficient urethra. Whether the 
condition is partial, penoscrotal, or perineal, 
the problem is the same. Traction on the 
glans demonstrates the redundancy of dorsal 
penile integument and the tense malformed 


From the Department of Surgery, Division of Plastic Surgery, 
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remnants of the deficient urethra. A gutter of 
mucous membrane may extend forward from 
the hypospadias urethra or the distal portion 
of the hypospadias urethra may be so thin on 
its under surface as to be nearly transparent. 
The first stage of repair is in preparation for a 
later urethral reconstruction and at its com- 
pletion the field must be free of irregularities 
of tissue or materials of poor quality which 
could mechanically interfere with the forma- 
tion of the new urethra and its connection in 
intact continuity with the old. All question- 
able tissue is removed, and a midventral strip 
is excised from the tip of the groove on the 
under surface of the glans back to good tissue 
of the hypospadias meatus (Fig. 1). As trac- 
tion is maintained on the glans, an incision is 
carried entirely around the corona at about the 
distal point of the excision of a circumcision 
(Fig. 2). Returning to the ventral surface, 
the skin flaps are retracted lateralward to re- 
veal the fibrous covering of the under half of 
the circumference of the penis (Fig. 3). All 
fibrous tissue causing ventral fixation is re- 
moved. Removal of the tissue of maximum 
tautness will indicate that this was relative 
and other than the midline area will be ob- 
viously short. All strands of limiting tissue 
are meticulously removed, using a small 
knife, manicure type scissors, and tiny pick-up 
forceps much after the manner of operating 
for a Dupuytren’s contracture of the hand. 
This tissue is not like a bow string with two 
points of attachment to be released by trans- 
verse incision. As the dissection progresses 
the ventral penile surface elongates until at 
its completion a large roughly diamond- 
shaped area of skin deficiency indicates the 
relaxation that has been gained (Figs. 3 to 7). 
A dorsal midline slit is made in the prepuce; 
this slit combined with the previous incision 
around the corona fashions two pedicle flaps 


149 


s 
of 
be 
h 
he 
ree 
ely 
od 
hi 
1S 4 
hy 
val 
ld 
nd 
nt 
1S 
re 
n- 
uS 
h- 
il. 
} 
In 
ed 
375 
of 


150 


Vig. t. a, left, Partial hypospadias with 90 degree flexion 
of glans, ‘The prepuce is markedly redundant, b, Initial in- 
cision of first stage operation has removed remnants of 
mucous membrane or any other surface irregularities which 
might interfere with urethral reconstruction at later opera- 
tion, Dotted line indicates next incision. 


of the two halves of the prepuce (lig. 2). 
Since the prepuce is folded upon itself the fold 
must be dissected free until each flap lies flat. 
If the distal edges appear cyanotic this portion 
is trimmed, ‘The ventral raw area between the 
tip of the glans and the hypospadias urethra 
is covered by sliding mesially sufficient elastic 
penile skin to permit full elongation when the 
cavernosa are engorged. The two pedicle 
flaps of preputial skin aid in filling this defect 
on the shaft, but the important function is to 
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cover the denuded cleft in the under surface of 
the glans with an excess of skin (Mig. 4), 
Occasionally the principle of the “Z-plasty” is 
employed to avoid all hint of skin deficiency 
on the ventral surface. 


SECOND STAGE OPERATION 


This operation has as its purpose the con- 
struction of a skin-lined urethra from the tip 
of the glans back to the hypospadias urethra 
but not the connection of the two. If the 
genitalia are of average size this operation can 
be completed by 5 to 6 years of age. It can be 
done 2 months or longer after the first stage 
but should not be attempted until all tissues 
have completely recovered from edema and in- 
flammatory thickening. As traction is exerted 
on a suture through the tip of the glans, the 
skin of the ventral surface is tensed by finger 
pressure until free of wrinkles but not taut. 
Parallel lines for incision are marked out, this 
skin strip being one and one-half times as wide 
as the desired circumference of the urethra 
(Fig. 5). The incisions are made, a catheter 
temporarily placed and the edges of the skin 
urethra sutured over the catheter with a 
running inverting type of stitch with suture 
material of No. ooo00 chromic catgut on an 
atraumatic needle (Figs. 5, 6). The catheter is 
withdrawn. The skin flaps on the sides of the 
penis and of the shifted preputial tissue of the 
under surface of the glans are undermined as 


Vig. 2. a, left, Second incision of first stage operation to relax ventral bend and mobilize preputial 
flaps. b, Dorsal slit which with incision indicated in a mobilizes two pedicle flaps of preputial skin. 
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Vig. 3. a, left, Pedicle flaps from prepa having been mobilized at first stage operation by 


dorsal slit, midline suture is placed to sta 


tral half of circumference of shaft of penis from whic 


vilize known — b, Retraction of skin reveals ven- 


all fibrous tissue limiting extension has 


been dissected. Double fold of skin forming prepuce separated so that the two preputial flaps 
can be brought to ventral surface of penis to replace skin deficiency. 


Fig. 4. a, left, Ventral raw’ surface of glans enlarged by traction on sutures as two 
= flaps of preputial tissue are sutured into wound to supply excess skin in this region. 
utures in glans left long for use in securing dressing. b, center, Completion of closure of 
wound and of first stage operation. Ventral bending of penis has been released, preputial 
flaps have been shifted to ventral surface to provide adequate skin in this deficient area. 
Sutures in glans left long to aid in enlarging defect in glans to accommodate an excess 
of skin at this point. c, right, An important step is proper dressing of penis applied at 
completion of first stage operation. One layer of vaseline gauze covers the wound and 
over this is placed a wad of machinist’s waste secured by tying the long ends of sutures 
over it. This snugs an excess of skin into the distended raw surface of the under surface 
of the glans. The entire shaft of the penis is then snugly encased by bandaging with inch 
wide strips of “elastoplast.”’ 


necessary and closed in depth over the urethra. _ portion to its size but also in proportion to the 
The finest of silk is used for this closure to thinness of covering tissue. If adequately fine 
avoid irritation and fistula formation. Silk is material is not at hand, heavier silk may be 
not only irritating as a foreign body in pro- untwisted into its component strands and the 
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Vig. 5. a, left, Second stage of operation, outlining of skin incisions for formation of 
urethra, b, center, Incisions completed and catheter temporarily placed. c, right, Skin 
lined urethra sutured with inverting running suture. 


individual strand waxed and used. Multiple 
tiers of interrupted sutures bring the subcu- 
taneous tissues together in depth over the 
urethra, At the completion of this stage the 
skin-lined urethra has been completed from 
the tip of the glans to the hypospadias urethra 
but not connected with it and the catheter has 
been withdrawn from the reconstructed por- 
tion. As in the first stage, the dressing is of 
extreme importance. A minimum of gauze is 
applied to the suture line and the shaft of the 
penis snugly bandaged with 1 inch strips of 
elastoplast. This pressure dressing mini- 
mizes edema and hematoma formation and 
splints the site operated upon. 


THIRD STAGE OPERATION 


This procedure has as its purpose the con- 
necting of the normal urethra with the proxi- 
mal end of the reconstructed urethra, little 
more than the closure of a fistula, and can be 
done 2 mortths or longer after the second stage. 
This point of junction is often well back near 
the base of the penis or within the scrotum 
where there is a redundancy of covering ma- 
terial. A catheter is inserted, parallel incisions 
made and the edges sutured as at the second 
stage with a running inverting closure. Sup- 
porting interrupted sutures of finest silk are 
placed in as many tiers as possible for closure 
to maximum depth. In most instances the 


catheter is withdrawn and the patient per- 
mitted to void naturally., 

The preceding plan is applicable to all cases 
previously unoperated upon and to those pa- 
tients in whom there has not been loss of tissue 
from unsuccessful surgery. For such compli- 
cated repairs the same plan may often be used 
with the addition of a covering flap of scrotal 
skin to cover the newly formed urethra during 
the completion of the second stage operation 


(1). 


Anatomical deficiencies and associated con- 
genital abnormalities may limit the normalcy 
that can be obtained. Operative complications 
have been chiefly limited to three. Hematoma 
formation at the first operation is a possibility 
because of the widespread dissection. Sutur- 
ing of persistent bleeding points with the finest 
of silk, application of bits of gelfoam to 
troublesome areas, patient use of digital 
pressure after completion of the operation but 
before application of the dressing, and the 
very important proper dressing will usually 
prevent this even in the adult. Loss of some 
tissue of the preputial flaps at the first opera- 
tion has been avoided by trimming away tissue 
of ischemic appearance. Fistula formation 
and the difficulty of closing fistulas have at- 
tended all proposed schemes of repair. It is 
felt that the nature of hypospadias repair will 
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ig. 6. a, left, Second stage operation showing inverting suture of skin lined 
urethra and closure of subcutaneous tissues and skin. Subcutaneous tissues are 
sutured with multiple superimposed tiers of stitches. b, center, Cross section to 
indicate inversion of urethral suture line, closure in depth of subcutaneous tissues 
and skin closure. c, right, Completed second stage operation with formation of 
urethra which is not yet connected with normal urethra. The catheter is with- 
drawn and reinserted into the bladder through the hypospadias urethra. 


inevitably result in the formation of an oc- 
casional fistula. As the technique of the out- 
lined scheme has been refined, fewer fistulas 
have developed. Regardless of operative plan 
followed, gentleness with tissue, inversion of 
skin edges in forming the urethra, use of fine 
suture material, closure in depth, and proper 
dressings must be relied upon to prevent 
fistulas. The technique illustrated in Figure 7 
has simplified closure if a fistula does occur. 
Diversion of the urinary stream has not 
been done in any instance. This is not neces- 
sary for the first and second stages as a ca- 


theter may be inserted in the hypospadias me- 
atus without traversing the repair. The third 
stage is usually carried out without the use of 
a catheter. A perineal diversion of the urinary 
flow could be done at the second stage if de- 
sired and the second and third stages com- 
bined into one with less likelihood of leaks 
forming than if such a diversion were not 
done. In 7 instances of partial hypospadias the 
second stage and third stage operations were 
combined. It is not desirable that a newly 
constructed urethra should be traversed with 
a catheter. 


Fig. 7. Effective method of closing small fistula if such should occur. This 
scheme permits water-tight closure by purse-string, incorporation of minimum 
suture material without a knot at the site of closure, and avoidance of 


superimposed suture lines. 
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RESULT 


A study of 60 completed repairs has shown 
the following results. 

In no instance has there been failure of 
repair despite the presence of complications. 
There was one troublesome stricture which 
yielded to treatment. This developed at the 
site of union of reconstructed urethra and 
normal urethra and was inflammatory, possi- 
bly from infected suture material. Consider- 
ing the age spread of this group it is thought 
that the normal proportion of patients has 
married and has children. From talking with 
parents of patients and older patientsit is quite 
evident that when the repair was performed 
during adolescence or afterward the patient 
suffered undue mental discomfort essential to 
the deformity. One patient operated upon at 
the age of 25 was impotent before and after 
operation and was very bitter toward his 
parents for not having had the correction done 
during childhood. 
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This series of 60 completed cases consisted 
of patients from 5 to 46 years of age at the 
completion of the repair. Eleven patients 
were seen early enough that their repair was 
finished under 6 years of age. Twenty-two 
were completed between the ages of 6 and to 
years. Twenty-seven were completed between 
the ages of 10 and 46 years. 

A group of 52 patients was considered suit- 
able for routine repair even though some had 
had previous surgery. Of this group 33 repairs 
were completed by the usual scheme of the 
three stage operation; 7 were completed in 
two operations by combining the second and 
third stages; 12 required the closure of small 
fistulas as an additional procedure. Fistula 
occurrence was more common in the earlier 
cases and the frequency has been reduced 
greatly through refinement of technique. 
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EARLY SURGICAL TREATMENT OF TUBERCULOSIS 
OF THE HIP IN CHILDREN 


W. M. ROBERTS, M.D., F.A.C.S., Gastonia, North Carolina, and 
F. S. WEBSTER, M.D., Lincoln, Nebraska 


N increase in the incidence of tubercu- 
lous infections of the joints in children 
was predicted for the years following 
the war. This prediction is now being 

borne out by the admissions of children with 
this disease to the North Carolina Ortho- 
paedic Hospital. Yet today, tuberculosis in any 
form is still a problem and that involving the 
hip is especially so. Antibiotics have not been 
the answer and methods of treatment today 
have not changed greatly from those of former 
years. The present trend in treatment has 
been to bring about ankylosis of the joint by 
means of surgery. Certainly the cure of 
tuberculosis of the hip with useful motion is 
rare, and even to await spontaneous fusion 
through conservative measures is a long and 
uncertain process. If healing can be brought 
about early through local immobilization of 
the joint, provided by bony union through 
grafting, then a long period of treatment with 
rigid immobilization of the leg in plaster, 
with its detrimental effects on the involved 
extremity, can be avoided. 

Tuberculosis is a general disease, and both 
the general and local resistance of the body 
must be such that the disease process is 
arrested, temporarily at least, before surgical 
interference can be successful. Theoretically, 
fusion remaining outside the area of infection 
is the logical approach to this situation. Such 
an arthrodesis must be in normal bone and 
must be strong enough to provide support and 
immobilization for the joint while healing 
takes place. Still, even this procedure is un- 
availing if the resistance of the body has not 
gained some degree of control over the disease, 
as the process will spread to involve and de- 
stroy the graft in whole or part. Yet it is 
surely not so hopeless as Brittain quoted in a 


From the North Carolina Orthopaedic Hospital, Gastonia, N.C. 
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recent article, to the effect that “‘chances of a 
fusion by the other methods (than Brittain) 
in children have proved so disappointing that 
the operation had been abandoned.” 

The Brittain arthrodesis has not been done 
at this institution, and though it appears ex- 
cellent in some hands there are disadvantages 
which we feel outweigh those of some of the 
other methods, except in occasional cases. 

If an extra-articular fusion is attempted too 
early in the disease before there is any limita- 
tion of the process, the graft may be involved 
by extension of the process through bone, but 
even more so through soft tissue invasion. It 
is generally not difficult, however, to avoid the 
area of osseous involvement. After the process 
becomes localized, then grafting may well take 
even in the presence of purulent exudate. It 
has been the practice at this institution since 
1927, due to the stimulus of Hibbs, to operate 
upon these hips as early as there are signs of 
localization of the disease, manifested by in- 
creased density of the surrounding adjacent 
bone with definite demarcation of the in- 
fected area. Also the general clinical response 
of the patient, such as weight gain, physical 
activity, blood picture including a normal or 
declining sedimentation rate, and level tem- 
perature chart, are evaluated. Needless to 
say, the presence of an abscess with warmth 
is a contraindication to surgery. However, a 
localized, cold abscess, associated with the 
preceding findings, is not prohibitive to graft- 
ing. In our cases the disease generally became 
quiescent enough to attempt fusion after 114 
to 2 years of conservative management. 

It has further been a practice in this insti- 
tution to begin early weight bearing in a walk- 
ing spica following surgery. This not only 
stimulates hypertrophy of the graft, but it 
helps to prevent epiphyseal changes about the 
knee resulting in shortening and deformity of 
the extremity. 
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Fig. 1. a, An 11 year old colored boy with tuberculosis of the hip since infancy and rigid plaster im- 


mobilization of nearly 3 years’ duration showing premature closure of both the distal femoral and _— 
imal tibial epiphyses with severe shortening of the extremity. The child had never walked, an 


had 


multiple abscess formation and draining sinuses. He was operated upon when less than 5 years of age, 
dlaced in a walking spica 4 months after operation, and all cast support removed in 10 months. The 
incision drained for 1 year. b, Roentgenogram of both extremities showing the relative shortening caused 
by each epiphysis. The proximal tibial epiphysis is the most commonly involved, but accounts for much 
less disturbance than the distal femoral. The distal tibial and proximal fibular epiphyses do not exhibit 
these changes. Overgrowth of the fibula therefore results. In this case there was 4 inches shortening in 
the femur and 1 inch in the tibia. c, Film of the hip 4 years after attempted fusion. The graft has 
been resorbed in part through its distal portion. This is the usual picture with nonunions following 
the Wilson procedure. In such cases, grafting the area of pseudarthrosis is relatively easy and effective. 


Though the techniques have differed some, 
the surgery has largely been done by the same 
operators, using the same criteria for fusion. 
Thus it is possible to make some evaluation of 
the types of arthrodeses. In this series the 
cases have been divided into two groups. The 
first consists of 30 patients who were operated 
upon in the years 1927 to 1932. The procedure 
used was generally a modification of Hibbs’ 
fusion, and though it was extra-articular in the 
sense that the intra-articular space was not 
entered, except in 3 cases, the capsule was 
opened and the graft placed against the scari- 
fied neck of the femur if present. Bone from 
the anterior superior spine of the ilium usually 
was used for the graft and was bridged from 
the greater trochanter to a groove in the side 
of the ilium. Since 1932 the para-articular 
method of Wilson connecting the ilium to the 


trochanter at a distance from the joint has 
been used in this institution. Thirty-nine pa- 
tients with involvement of 40 hips which were 
operated upon for tuberculosis by the Wilson 
technique constitute the second group. In 
this procedure only the superior aspect of the 
joint capsule may be split and the antero- 
superior attachment of the capsule to the 
ilium freed and retracted, but the joint is 
otherwise undisturbed. However, in some 
cases biopsy material has been removed from 
the outer edge of the acetabulum. 

Solid fusion resulted in a total of 83 per 
cent of the first group in which the operation 
is classified as a juxta-articular procedure. 
This is a very satisfactory result, especially in 
the light of the final clinical disposition of the 
patients. In general they were operated upon 
early, the youngest at 4 years of age and the 
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Fig. 2. a, A 12 year old white male with solid surgical 
ankylosis of the hip who demonstrates the sequence of 
events in premature fusion of the proximal tibial epiphysis 
associated with the trauma of rapid weight bearing. 
Roentgenogram of the knee prior to surgery showing os- 
teoporosis of the regional bone, a transverse zone of dense 
bone on the metaphyseal aspect of the epiphyseal disc, and 
the presence of growth retardation scars, but no abnor- 
malities of the epiphyses about the knee. This patient had 
had an episode of tuberculous enteritis. b, A year following 
surgery revealing little change. Two years after fusion 
showing some irregularity of the epiphyseal cartilage of the 
femur with a peak projecting into the metaphysis. De- 
formity of the tibial epiphysis with beginning growth 
arrest is shown by a bony bridge and trabeculations across 
the posterior medial quadrant of the disc. There is a be- 
ginning tibia vara but still no marked proximal displace- 
ment of the fibula. This is after unprotected weight bearing 
had been resumed. d, Four years after fusion the fibula is 
prominent and there is a slight increase in the tibia vara. 
The only evidence of growth arrest is still in the tibia and 
the epiphysis is more deformed with a slight posterior tilt 
to the articular surface. The early changes of the femoral 
epiphysis have regressed. e, Six years after fusion there is 
now 2% inches of discrepancy in the leg lengths. This 


average at 8'%4 years. This fact permitted 
relatively early freedom of immobilization and 
the lessening of its hazards with the result 
that in only 5 cases was there manifestation 
of any appreciable growth disturbance of the 
knee epiphyses, and in only 1 of them to any 
serious degree (5 inches). In 21 of the 30 hips, 
fusion was accomplished at first operation and 
in 4 when operation was carried out a second 
time. There were 5 cases in which osseous 
union was not obtained, though in only 2 was 
a second attempt made. 

Analysis of the “failures” reveals that all 
patients but the 1 who died have maintained 
the position of the extremity, are clinically 
solid, and without complaint or evidence of 
the disease either locally or generally. These 
may well show solid arthrodesis in time, and 
it is likely that in 1 patient, who is a barber, 
fusion may now be present 22 years after his 


a e 


amounts to an increased difference of 1 inch in the 6 years 
following hip fusion. The patient is 12 years of age and an 
arrest has been done on the distal femoral epiphysis of the 
normal leg. 


first operation. Roentgenograms were not 
obtained in correspondence with him. 

Abscess was encountered at operation in 8 
of the 30 hips (27 per cent), but only ac- 
counted for failure in 3, in 2 of which fusion 
was accomplished on.a second attempt. Three 
hips were operated upon in the presence of 
draining sinuses, in 2 of which union followed 
initial surgery. In all temporary postoperative 
drainage occurred. 

Follow-up studies in this group extended 
over a period of up to 22 years. The compli- 
cations have been very few. Many of these 
patients are now carrying on hard farm labor 
and occupations which require prolonged 
weight bearing. Several of the females have 
gone through repeated pregnancies without 
difficulties. Only 2 had involvement of the 
spine, one slightly preceding the hip condition, 
and the other appearing 7 months after. The 
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latter patient also had a tuberculous kidney 
removed 9g years after solid arthrodesis of the 
hip but now appears in excellent health 19 
years following fusion. There was 1 death 
from pulmonary tuberculosis 9 years after an 
unsuccessful attempt to fuse the hip surgically. 

Satisfactory results were obtained in go per 
cent of the patients in the second group con- 
sisting of para-articular fusions of the Wilson 
type. Although solid intra-articular fusion 
was not noted in 4 of these cases because of 
the limitation of follow-up time after surgery, 
they were included in the successful results 
because of the presence of excellent proliferat- 
ing extra-articular ankylosis. In this group 
the age at operation was slightly younger than 
in the first, the youngest being 3 years and the 
average age 7 years. There were 7 patients 
under 5 years of age at the time of initial 
surgery. In 4 patients solid fusion was ob- 
tained with the first operation; 1 required a 
second operation for fusion; and in 2 patients 
fusion did not occur, 1 of whom died of pul- 
monary tuberculosis 2 years later. The second 
patient classified as a failure has been re- 
admitted for further surgery. Only 1 exhibited 
any growth disturbance of the knee epiphyses, 
though 6 of the patients in this entire group 
manifested some growth changes about the 
knee. The greatest amount of shortening was 
5 inches and the general average was 1.8 
inches. In 30 of these 40 hips, fusion followed 
initial grafting and of 6 failures in whom op- 
eration was done a second time, all obtained 
solid bony ankylosis. There were 4 cases in 
which osseous union was not obtained but in 
which reoperation was not carried out. 

One of the 4 failures in this group might 
even be classified as a satisfactory result 
though the graft resorbed. This patient main- 
tained her. position through a firm fibrous 
ankylosis which resulted in some intra-articu- 
lar fusion on the lateral aspect of the joint 9 
years later, and 14 years after her attempted 
arthrodesis she was married and in excellent 
health. 

Abscesses were less frequently encountered 
at operation, perhaps because of avoidance of 
the joint in many of these cases. This compli- 
cation was present in 6 of the 4o hips, ac- 
counting for resorption of the graft in 2. One 


graft failed to survive in the presence of a 
draining sinus but fusion occurred following a 
second operation and drainage ceased _post- 
operatively. The spine was involved in only 
3 cases. Two were surgically fused before the 
hip fusion. In the third multiple foci de- 
veloped 3 years after attempted fusion and the 
patient died of tuberculous meningitis. 


GROWTH DISTURBANCES OF THE EXTREMITIES 


One of the most disturbing factors and, like- 
wise, one of the main arguments in favor of 
early fusion is the marked degree of shortening 
of the involved extremity which follows pro- 
longed immobilization. Upward displacement 
of the extremity as a result of destruction of 
the hip joint contributes to shortening of the 
leg, and growth retardation may be the result 
of impaired function of the extremity with 
suppression of osteogenesis due to lack of 
physiological stimulation. Probably the chief 
factor favoring growth discrepancy, however, 
is premature closure of the epiphyses about 
the knee with deformity of the epiphyseal 
plates and metaphyseal areas after prolonged 
disability of the extremity. This is true espe- 
cially in tuberculosis of the hip (Figs. 1 a and 
1 b). There are several factors responsible for 
these changes. Most important is the duration 
of the disease and the length of the period of 
immobilization of the extremity. Generally 
even the earliest x-ray findings are not mani- 
fested before 3 years. In the combined series 
here reported, there were 11 cases in which 
some deformity and growth disturbance were 
noted. However, in only 4 cases were these 
conditions severe, with shortening amounting 
to 5 inches. Thus only 6 per cent developed 
this complication which figure is much less 
than that noted in most reports on tuberculosis 
of the hip when the treatment was conserva- 
tive, at least for a period of several years. 
The average shortening in both groups com- 
bined was 1.8 inches which we believe can be 
directly attributed to the early surgery and 
mobilization. The second factor is the se- 
verity of the disease. In our study, patients 
with illness and immobilization of the same 
duration have shown variations in epiphyseal 
growth proportionate to the severity of the 
disease. A third factor is trauma imposed 
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Fig. 3. a, One year after a Wilson para-articular fusion in a white girl 3 years of age. 
This shows excellent hypertrophy of the paper-thin graft obtained by reflecting a sec- 
tion of the outer cortex of the ilium with the base attached just above the acetabular 
margin and inserting it into a cleft in the greater trochanter. At times it is better to 
use the full thickness of the ilium with both cortices. The patient has been removed from 
the cast which she has worn for 1 year after operation. She has been weight bearing in 

laster for 8 months. b, Fracture of the graft occurring 3 years after extra-articular 
usion but before solid ankylosis. c, Eleven years after arthrodesis showing solid fusion. 
Patient to be admitted for osteotomy. There were no changes of the epiphyses about 
the knee and though functional shortening with this amount of adduction amounted 
to almost 3 inches, actual shortening of the affected extremity was only 1% inch. 


upon a cartilage plate weakened by resorption 
of its cancellous support. This is evidenced 
by the relatively late growth effects rather 
than early occurrence after the discontinuance 
of plaster immobilization (Fig. 2). It has been 
felt by some to be due to the abnormal stresses 
of a faulty gait on a partially degenerated 
cartilage. 

These changes characteristically occur most 
frequently in the posterior medial quadrant 
of the proximal tibial plate and posterior to 
the central portion of the femoral disc. The 
epiphyses of the fibula and the distal tibia are 
never involved. The proximal tibial epiphysis 
is more often affected than the distal femoral 
(Fig. 2). Evidence of minor changes in the 
tibial epiphysis was seen in many cases with- 
out any appreciable shortening or gross de- 
formity. 

AGE AND SURGERY 

Age is not a contraindication to surgery. 
The average age at the time of the initial 
operation in all 70 cases was 7.6 years. There 
were 10 patients under 5 years of age though 
none were less than 3. Of these 10, seven ob- 


tained solid fusion at the first operation; 1 re- 
quired a second grafting for fusion; and 2 were 
failures. Only 1 of these evidenced any ap- 
preciable growth disturbance (Fig. 1 a). With 
the Wilson procedure, the very thin cortical 
bone flap utilized in children as young as 3 ex- 
hibited remarkable and rapid hypertrophy 
(Fig. 3 a). These younger children, however, 
require a greater period of time for solid 
intra-articular ankylosis to occur than do 
children in older age groups. Usually 4 years is 
necessary for complete fusion to take place. 
In the meantime, however, the extra-articular 
fusion protects the hip with rigid internal 
fixation and supports weight bearing with 
freedom of the extremity. In some instances 
it may be necessary to protect the hip longer 
than a year after operation by the use of some 
form of splinting which does not immobilize 
the knee because of the susceptibility of the 
graft to fracture in young active children. 
Such a complication resulted in 3 cases though 
in all healing occurred without intervention. 
In 2, however, adduction deformities devel- 
oped and osteotomies were required (Fig. 3 b). 
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Fig. 4. a, Roentgenogram 3 months after a Wilson para-articular fusion was done on the left hip of a 
7 year old negro boy. Prior to surgery he was given a trial of weight bearing in plaster but had a reac- 
tivation of the process with the development of an abscess requiring repeated aspiration. He was treated 
in traction for 22 months prior to the initial surgery on the left hip. There is marked destruction of the 
head of the femur and cavitation of the acetabulum, surrounding which is a limiting zone of increased 
density in the adjacent atrophic bone. b, One year after fusion the film demonstrates hypertrophy of 
the graft and increased density in the acetabulum and abscess. The cast was removed 7 months after 
operation. He had been weight bearing since 4 months following surgery. The fusion was strong enough 
to permit unrestricted and unprotected ambulation. c, Three years after para-articular fusion. The left 
hip is solidly ankylosed and a new focus has appeared in the right hip. The process is shown here on 
the metaphyseal side of the neck. A large abscess also developed in this hip, requiring repeated aspira- 
tions. He was placed in traction, to the right lower extremity, for 17 months and a Wilson procedure 
was then done on this hip. Some adduction has resulted on the left. d, Follow-up film 11 years after 
the first operation and 7 years after the second arthrodesis showing solid fusion bilaterally. Three years 
after fusion of the second hip, bilateral osteotomies were done to increase abduction. He is now in ex- 
cellent health, walks quite well with almost pivot action knees, and has had no evidence of any pre- 
mature closure of the epiphyses about either knee. 


ABSCESSES PRESENT AT THE TIME OF SURGERY 


Many of these children develop abscesses 
during the course of the disease. Abscesses 
were present in 40 of the 70 hips in our series, 
14 of which were encountered at operation. 
Resorption of the graft occurred in 6 of these 
cases, but in 3 fusion occurred with later 
surgery. Postoperative drainage following sur- 
gery in the presence of abscess occurred in 5 
cases but was of temporary nature. Thus there 


were only 3 failures for which blame could be 
placed on the presence of abscess. It must be 
noted, however, that such were cold, well 
localized abscesses in the presence of reossifi- 
cation of the atrophic bone which had shown 
limitation of extension of disease destruction. 
Fusion was attempted also in the presence of 
draining sinuses in 4 cases, with failure in only 
1. All drainage ceased with solid ankylosis of 
the joint. It has been observed that even 
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though there is complete resorption of the 
graft, surgery frequently benefits in some way 
the healing of the local lesion. 


DEFORMITY FOLLOWING FUSION 


In 12 of the 70 hips subtrochanteric oste- 
otomy was necessary following fusion because 
of an adduction deformity. Three of these 
were of the first group and 9 of the second. 
Thus there was a greater tendency for this 
complication in the para-articular fusions. If 
the change in position was not due to lack of 
fusion, it generally occurred in the first 2 
years, and especially after removal of the cast 
which was worn, on the average, for 1 year 
after operation. It occurred before the com- 
pletion of solid union, both in intra-articular 
and extra-articular fusions; however in some 
cases adduction developed in spite of strong 
fusion (Fig. 4c). Minor degrees were noted in 
several others. Flexion increased in practically 
all the hips, and the final result in the ma- 
jority of cases usually consisted of flexion of 
around 30 to 35 degrees. Because of this 
tendency the hips were generally immobilized 
postoperatively in only a few degrees of 
flexion. 

It has not been a practice to do either an 
obturator neurectomy or a subtrochanteric 
osteotomy at the time of surgical arthrodesis. 
Osteotomy adds to the trauma and shock of 
the procedure and has not been found neces- 
sary for fusion of the extra-articular graft. 
Osteotomy is done later, if necessary, when 
the patient’s condition is improved and the 
indications are present. As for the amount of 
flexion, a greater degree than generally ad- 
vocated has given the most satisfactory result. 
While it is true that there is an associated 
lordosis when the patient stands, the con- 
venience of the sitting posture is much im- 
proved. Not a single patient desired less 
flexion than he or she had, and there was no 
complaint of backache. Of course, they may 
have low back discomfort in later life as 
the older patients who have been followed 
up are still in their thirties. In 3 cases ex- 
cessive functional increase in length of the 
affected leg was shown because of too much 
abduction. It is difficult to determine at 
the time of fusion how much shortening will 
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take place in the affected extremity in the 
future, but those patients with residual dif- 
ference of 1 inch or slightly over have a re- 
markably graceful gait with neutral position 
of the extremity, or even with slight ad- 
duction. The patient can hold the pelvis level, 
compensating for shortening by flexing the 
knee of the long extremity and rising on the 
toes of the shorter. When the affected ex- 
tremity is functionally long due to too much 
abduction, the pelvis cannot be made level 
though flexion of the affected knee is required 
in standing. 
MORTALITY 

There were no operative deaths. Only 1 
patient manifested any degree of operative 
shock. This was a 5 year old white child 
in whom the acetabulum was curetted along 
with a juxta-articular fusion. Speed has been 
a principle in performing surgery on children 
and hip fusions have rarely extended beyond 
40 minutes. Subsequent to surgery there were 
4 deaths. The first was of a colored child, 
age 15, who died of pulmonary tubercu- 
losis, g years after fusion of the hip. The 
second also was that of a colored child who 
died from tuberculous meningitis 8 years 
after operation at the age of 14. The hip was 
solidly fused but had required an osteotomy 
for a flexion contracture 5 years after ar- 
throdesis. A third colored child, age 6, died of 
pulmonary tuberculosis 2 years after at- 
tempted fusion which was unsuccessful. The 
fourth was of a white child with a solid fusion 
of the hip who developed 2 tuberculous foci in 
the spine 3 years after operation, and died of 
meningitis 7 years after fusion. None of the 
deaths could be directly attributed to surgical 
interference in the hip. They do emphasize, 
however, that tuberculosis of the hip is part of 
a general disease and though fusion controls 
the local lesion, the resistance of the child 
must be such as to overcome and to keep 
suppressed other regions of infection. A 
tuberculous hip is not safe until there is solid 
bony ankylosis of the joint space. 


DISCUSSION 


Repeated examples of the failure to main- 
tain mobility of the hip without exacerbation 
of the disease supports the supposition that 
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tuberculosis of the hip is not cured by useful 
motion. Exceptions are of rare occurrence. 
Even spontaneous fusion is slow and uncer- 
tain. There is always the possibility of exacer- 
bation of the disease with anything other than 
solid bony ankylosis, and prolonged rigid im- 
mobilization of the extremity is fraught with 
sequelae. Thus the treatment of choice is 
early surgical fusion. Age is no contraindica- 
tion to surgery providing the natural re- 
sistance of the child gives evidence of con- 
trolling the infection. In addition to a satis- 
factory clinical picture, the most important 
finding is reossification of the atrophic bone 
with increased bone density about the defect, 
and limitation of expansion of the destructive 
process. 

Deformities are first corrected with traction. 
Further immobilization is then carried out 
until there are signs of regression of the 
disease. Both plaster casts and skin traction 
with recumbency on a Bradford frame are 
used. The latter has an advantage in that 
gross movements of the hip are prevented, yet 
some freedom of the knee and foot is per- 
mitted. The average period of preoperative 
immobilization in our cases has been about 
2 years. 

We believe that the operation of choice is 
the para-articular fusion, and the Wilson 
technique has been generally used in this in- 
stitution for the past 17 years. We do not 
hesitate to open into the joint capsule though 
avoid disturbing the intra-articular contents. 
Abscess is not infrequently encountered and 
is no contraindication to surgery providing it 
is of the cold, localized type. The sedi- 
mentation rate may be normal in the pres- 
ence of such an abscess. 

The patient is operated upon through a 
window in a snug fitting cast. This procedure 
has advantages to both the surgeon and pa- 
tient in that it reduces the amount of manipu- 
lation and the duration of anesthesia, and 
maintains the extremity in the desired posi- 
tion. The leg is immobilized in only a few de- 
grees of flexion, and in about 15 degrees of 
abduction. Future corrections are made de- 
pending upon the position acquired and the 
residual shortening of the extremity. The 
majority of hips acquire about 30 degrees of 
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flexion which is usually satisfactory in that it 
permits a comfortable sitting posture. A 
straight lateral incision is used as it is direct 
and time saving. Because of the relative 
simplicity of the operation it can be carried 
out with ease through a window in the cast. 
Anesthesia and operating time have been con- 
sistently uniform and rapid, averaging about 
35 minutes. There have been no surgical 
deaths, and only a single patient has exhibited 
any degree of shock. The percentage of anky- 
losis has been high. Children as young as 3 
years tolerate the procedure well and show 
rapid hypertrophy of the graft. Recently we 
have frequently used additional bone from our 
bone bank to reinforce the graft. Intra- 
articular union follows the extra-articular 
fusion, and the ankylosis is usually sold in a 
period of some 3 years, though in young 
children it is slightly slower. In the meantime 
the immobilization given the joint is much su- 
perior to any external appliance and the graft 
is sturdy enough to permit weight bearing. In 
cases in which there is resorption of the graft, 
a second surgical attempt is made. Usually 
the graft is resorbed in only part, most fre- 
quently near the distal portion (Fig. 1 c). The 
secondary operative procedure usually con- 
sists of merely transfixing the area of disso- 
lution of the Wilson graft with bone from the 
ilium or tibia. Postoperatively, early weight 
bearing is begun in 3 or 4 months if the graft 
is solidly united. It is here, however, where 
special consideration should be given to the 
epiphyseal regions of the knee. Films are 
taken at regular intervals to determine the 
earliest evidence of threatening premature 
fusion of these cartilage plates. If such is 
present then the trauma of sudden weight 
bearing must be avoided. The knee may be 
given freedom from the cast in bed to allow 
mobility and exercise of that joint. Then the 
cast is extended to the ankle and early weight 
bearing is resumed. The epiphyses must be 
carefully checked in order to determine when 
to undertake corrective measures to equalize 
leg length discrepancies. The period of post- 
operative plaster immobilization in this series 
of 70 cases ranged from 5 to 20 months, but 
the average time was 1 year. Streptomycin 
was not used in any of these cases and at the 


é 
| 
| 
ras 
- 
es. 


ROBERTS Et AL.: 


present time is reserved for selected patients 
not responding to the usual treatment. 


CONCLUSIONS 


1. Surgical arthrodesis is the treatment of 
choice in tuberculosis of the hip and should be 
carried out as early as the condition of the 
patient permits. Roentgenograms showing 
limitation of the tuberculous process with in- 
creased density of the surrounding bone are 
requisite for successful fusion. 

2. Extra-articular fusion is the method of 
choice, and the Wilson technique has proved 
to be an exceptionally satisfactory procedure. 
Combined with a direct lateral approach 
tarough a window in the cast, which immobil- 
izes the extremity at the time of surgery, it isa 
relatively simple procedure and can be carried 
out quickly without shock to the patient and 
with the minimum of anesthesia and manipu- 
lation. With the necessary support for early 
weight bearing provided by the graft, solid 
ankylosis is the usual result in a period of 3 
years. 

3. Tuberculous abscess of the hip is no con- 
traindication to surgery providing it is a cold, 
localized type and the condition of the patient 
fulfills the other requirements. 

4. The age of the patient in respect to sur- 
gery is not a contraindication to attempt 
fusion. Fusion should be attempted as soon 
as evidence of the patient’s resistance will 
warrant. Children as young as 3 years old 
show excellent response to grafting with rapid 
hypertrophy of the bone. This procedure can 
be tolerated whereas more extensive opera- 
tions would prove injurious. If resorption of 
the graft occurs, operation can be repeated 
without hesitancy. Even unsuccessful at- 
tempts at fusion cause a favorable local re- 
sponse in the healing process. 

5. Marked discrepancies in leg length may 
result from prolonged immobilization in 
plaster, and changes in the epiphyses about 
the knee with premature closure may be a 
factor in deformity and shortening of the 
affected extremity. Although prevention of 
these changes is not always possible, measures 
which shorten the period of immobilization 
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and disability from the disease probably are 
factors minimizing the chance of growth 
arrest. 

6. The tendency toward adduction of the 
extremity does not exert a harmful influence 
on the graft as long as the leg is held abducted 
in plaster. After plaster support is discon- 
tinued and the extra-articular graft firm, some 
adduction is frequently desirable, depending 
upon the leg lengths. Subtrochanteric oste- 
otomy can be performed late if necessary with 
determined accuracy and little harm to these 
children. Contrary to most recommendations 
for the position of an ankylosed hip, those 
with shortening of only an inch to an inch and 
one-half had the most graceful gait and most 
comfortable sitting posture with the leg 
flexed to 30 or 35 degrees and in neutral or 
slightly adducted position. 
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ADENOMATOUS POLYPS OF THE COLON AND RECTUM 


ALEJANDRO F. CASTRO, M.D., GARNET W. AULT, M.D., and ROBERT S. SMITH, M.D., 
Washington, District of Columbia 


HIS presentation is based on a clini- 

cal study of 352 adenomatous polyps 

of the colon and rectum in 270 pa- 

tients. Because several growths may 
be found in one individual, there is a dis- 
crepancy between the number of patients and 
the number of adenomas. These adenomatous 
polyps were discovered during examinations 
which were performed between July 1939 and 
July 1949. 

A general discussion of adenomatous polyps 
is presented so that this article may be more 
complete. Familial polyposis and the pseudo- 
polyposis associated with ulcerative colitis 
and other inflammatory diseases of the large 
bowel are excluded from this discussion. 
Hypertrophied papillae and submucosal tu- 
mors are excluded as they constitute a 
separate entity. 


ETIOLOGY, INCIDENCE 


The etiology of adenomatous polyps of the 
colon is unknown. The incidence of adenomas 
in the general population appears to be 
rather low. The tremendous variation in the 
figures reported is dependent upon the source 
of the material studied and method of study. 
Table I indicates that in autopsy material the 
incidence is ordinarily less than 1 per cent (27) 
for the general population. However, in 449 
autopsies performed by Helwig, an incidence 
of 2.9 per cent was reported. At the Cancer 
Prevention Center, Inc., Women and Chil- 
dren’s Hospital of Chicago, Ortmeyer and 
Connelly made proctoscopic examinations in 
1,014 women, none of whom had any ano- 
rectal or colonic symptoms. An incidence of 
1.8 per cent was reported. Greer at the Cancer 
Clinic of Gallinger Municipal Hospital, Wash- 
ington, D. C., reported an incidence of 3 per 
cent for adenomatous polyps in 747 patients 
who had routine proctoscopic examinations. 
Green and Fansler both report a rather high 
incidence in comparison to our own series. 


In 1945, Atwater and Bargen used a magni- 
fying lens to visualize the colonic mucosa in 
studying 271 adults at autopsy. They re- 
ported an incidence as high as 69 per cent. 
This figure would indicate that small adeno- 
mas are not an abnormal but rather a “nor- 
mal” (average) finding in the colonic mucosa. 
With respect to this finding, we have seen on 
numerous occasions sessile mammillations 2 to 
3 millimeters in size during initial routine 
proctoscopy. These are often gone when proc- 
toscopy is repeated a few weeks later. Some 
of these are mucosal elevations caused by en- 
larged submucosal lymph follicles, and they 
should not be confused with true adenomatous 
hyperplasia. If these are considered adenomas, 
the incidence of polyps will be higher. 

Excluding the first two decades, the inci- 
dence of adenomatous polyps increases with 
each decade (15). Ladd and Gross state that 
adenomas are more frequently seen during the 
first 10 years of childhood than during the 
second decade. 


LOCATION AND NUMBER 


The location of adenomatous polyps is 
similar to that of malignant disease in that the 
distal 10 to 14 inches of the bowel is most fre- 
quently affected as reported by Saint and 
Lahey. These and other reports, and the 
finding of adenomatous polyps in individuals 
whose age averaged 10 years less than the 
average for carcinoma of the colon and 
rectum, should immediately impress one with 
the probable relationship between adenoma- 
tous polyps and malignancy. 


PATHOLOGY 


Two types of adenomatous polyps have 
been recognized in the past and are thought 
to constitute two separate groups, both as to 
morphology (gross and microscopic) and the 
potentiality to undergo malignant degenera- 
tion. One is a smooth, lobulated or straw- 
164 


| 
| 
| 
| 
+ 
23 
3 


CASTRO ET AL.: 


berry adenoma, usually pedunculated and 
darker than the surrounding mucosa. The 
other type, the villus adenoma, is seen less 
frequently. They are soft, velvety, larger, 
and usually the same color or lighter than the 
surrounding mucosa. 

Sunderland and Binkley in their excellent 
pathological review of these tumors intro- 
duced the concept “that the difference be- 
tween papillomas and adenomas is not merely 
one of superficial surface configuration, but 
the more fundamental one of difference in 
method of growth.” According to them, the 
papillary or villus adenoma arises from the 
cells of the surface epithelium, while the plain 
or smooth adenoma takes its origin from the 
cells lining the colonic mucous glands. They 
bring to attention the difference in the manner 
of attachment of these tumors in support of 
their classification into two groups. The 
“adult” adenoma is known for its long, thin 
pedicle while the villus growth is attached 
by a broad base and has the tendency to 
spread laterally, sometimes involving the 
whole circumference of the bowel wall. The 
possibility of the coincidental growth of the 
two types of tumor explains the varied gross 
and microscopic picture seen in some cases. 

The possibility of ultimate development of 
carcinoma in an adenomatous polyp has been 
recognized by many authors. Brust as early 
as 1934 subscribed to the belief that, if rectal 
adenomas are not removed, they willeventually 
become cancerous. 

Westhues, as quoted by Hummel, classified 
adenomas with regard to their size and that of 
their pedicles into three groups; he came to 
the conclusion that the larger the lesion and 
the shorter the pedicle, the greater the inci- 
dence of malignancy. In Klemperer’s 244 
cases, 14.7 per cent had adenocarcinomatous 
changes. Swinton’s series showed a 14 per 
cent incidence in 827 cases. 

The finding of adenomatous polyps in the 
vicinity of an adenocarcinoma of the colon is 
well known. Page, studying 79 cases, found 
associated adenomas in 21. 


CLINICAL STUDY 


As stated before, 352 adenomatous polyps 
found in 270 patients form the basis for this 
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TABLE I 
Author Material pope 

Steommier* 17,000 autopsies 0.7 
Bakay* 60,000 autopsies (children only) °.5 
Mata 2,650 proctoscopics 0.94 
Ortmeyer and Connelly | 1,014 proctoscopics (women only) 1.8 
Our cases 12,000 proctoscopics 2.4 
Greer 747 proctoscopics 3-0 
Helwig 449 autopsies 0-10 yrs. 3-5 

II-21 yrs. 2.5 
Green 640 proctoscopics 10.8 
Fansler 256 proctoscopics 14.9 


*As quoted by Strauss. 


study. These patients were seen between 
July 1939 and July 1949. In this series 35 
patients had 2 adenomas each, 9 patients had 
3, 6 patients had 4, 1 patient had 5, and 1 had 
8 adenomas. 

A careful search for malignant degeneration 
was made when a specimen was obtained from 
the polyp. Forty-nine patients (19 per cent) 
had malignant adenomas, and 4 of these pa- 
tients had 2 malignant adenomas each. The 
total number of malignant adenomas was 
53 or 15 per cent. 

The age of the patients varied between 16 
months and 81 years. The average age was 
47 years. The patients with lesions showing 
malignant degeneration were older; the aver- 
age was 55 years, and the youngest in this 
series was 38 years. 

The adenomatous polyps were fairly well 
distributed between males and females, the 
difference being only slight: 149 (55 per cent) 
were males, 121 (45 per cent) were females. 
This slight margin grew wider when the malig- 
nant adenomas were studied, the females 
being less fortunate with 28 cases in contrast 
to 21 cases in the males. 

Most patients had no symptoms that could 
be definitely ascribed to the adenomatous 
polyps. Constipation was present in 49 cases 
and diarrhea (2 or more loose stools per day) 
in 16 of the 270 cases. The figure for consti- 
pation can be easily reproduced in a similar 
number of cases from the general ‘‘normal’’ 
population. The presence of excess mucous 
discharge per anum was present in 18 cases, 
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Fig. 1. Locations of 352 adenomatous polyps observed in 
270 patients. 


and most of these had large villus lesions close 
to the anal canal. In 7 of our patients, 5 of 
whom were children, the lesion was seen 
prolapsing through the anus. Bleeding was 
the most important symptom. In some cases 
other lesions were present simultaneously 
with the adenomatous polyp, and it was diffi- 
cult to determine which was the primary 
cause of the bleeding. 

Most of the adenomas were incidental 
findings to endoscopy. Two hundred three 
cases (75 per cent) were so diagnosed. Sixty- 
seven were diagnosed or suspected by the re- 
ferring physician. Seven of these 67 cases 
were diagnosed in Cancer Detection Clinics. 
In a few instances the tumor prolapsed 
through the anus and was seen by a parent. 

Figure 1 shows the location of the adenoma- 
tous polyps seen in our cases. Three hundred 
twenty-two adenomas (91.5 per cent) were 
visualized by endoscopic means and were situ- 
ated in the distal 1o inches of the gastro- 
intestinal tract. The remainder, 30 adenomas 
(8.5 per cent), were placed proximal to the 
usual limits of routine proctosigmoidoscopy. 
The location of the lesions, as far as their 
height and position in the bowel circum- 
ference, is tabulated in Figures 2 and 3. The 
right posterior quadrant 3 to 5 inches from the 
anal margin was the most common location. 

As mentioned before, 53 of the 352 ade- 
nomas studied showed malignant degenera- 
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tion. By Broder’s classification, 31 were 
grade 1, 17 were grade 2, 2 were grade 3, and 
2 were not classified as to grade. Two of these 
growths showed a colloid type of malignant 
degeneration. One hundred thirty-eight ade- 
nomas were not diagnosed pathologically; 
in some instances they were small and co- 
agulated completely (66 cases), in others the 
patients did not return for treatment (66 
cases) or, as it happened in 6 cases, the biopsy 
was lost somewhere between the proctoscopic 
room and the microscope. The benign lesions 
were usually smaller and the same color as the 
surrounding mucous membrane. The malig- 
nant lesions were more likely to be larger, 
have a reddish or purplish hue, a rough surface, 
and bled easily. If the lesion could be felt by 
the examining finger, the presence of indura- 
tion in the tumor, in the pedicle, or in the 
surrounding tissues was noted. In all cases in 
which induration was felt on digital examina- 
tion, malignant degeneration had developed 
in the adenoma. 

The size of the lesions ranged between 2 
millimeters and ro centimeters in diameter. 
The mode of attachment of the adenoma to 
the bowel wall was described as follows: 
sessile or flat in 129; slight or long pedicle in 
205; not described in 18 instances. 


TREATMENT AND RESULTS 


A definite program of follow-up was at- 
tempted in all the cases that were treated. A 
proctoscopic examination was advised and 
done 1 week, 4 weeks, 4 months, and at yearly 
intervals from then on. This program was 
carried out for 3 years in benign lesions and 
for 5 years in malignant growths. 

Fifty-nine patients (19 per cent) received 
no treatment; either they did not return after 
the first consultation or they refused treat- 
ment. 

Forty-one patients (13.7 per cent) had flat 
sessile adenomas less than 5 millimeters in 
diameter which were treated by coagulation 
alone. No biopsy was obtained. All lesions 
were considered benign on gross examination. 
Fifteen of these cases were or have_ been 
followed 6 months to 1 year as of the time of 
this writing. Twelve cases were followed 1 to 
5 years; 1 adenoma in this group “recurred” 
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after 1 year and was coagulated again 2 years 
ago. Seven cases have been followed for more 
than 5, two of these for more than 1o years. 

Two cases (0.7 per cent) were treated by 
removing the adenoma with biopsy forceps. 
No subsequent coagulation was done. Both 
of these growths were benign. 

In 95 patients (31.8 per cent) (105 ade- 
nomas) biopsy and coagulation of the ade- 
nomatous polyps were carried out. These 
lesions were usually sessile and between 5 
millimeters and 2 centimeters in diam- 
eter. Seventeen showed adenocarcinomatous 
changes. Ten benign lesions had no follow-up. 
Fifty-three cases were or have been followed 
for 6 to 18 months. Nineteen cases have been 
followed 2 to 5 years, 12 cases 5 to 10 years, 
and 1 for 12 years. In the latter case a biopsy 
of a 2 centimeter adenoma was called benign; 
the lesion was coagulated thoroughly, and 
healing occurred after several weeks. One 
year later examination in the area where the 
adenoma had been removed disclosed a carci- 
nomatous ulcer. A Miles resection was done. 

Forty-nine cases (16.4 per cent) were 
treated by excision of the adenoma and part 
or all of its pedicle by the diathermy snare, 
followed by coagulation of the base of the 
pedicle and immediately surrounding tissues. 
Thirty-three cases were or have been followed 
6 to 18 months, 7 cases for 2 years, 1 for 3 
years, 2 for 4 years, 2 for 5 years, 1 for 7 years, 
and 3 for 10 years. Eleven showed malignant 
changes in the adenomas. 

Seventeen cases (5.7 per cent) were treated 
by excision with diathermy knife and coagu- 
lation of the surrounding tissues. Ten cases 
showed malignant degeneration of the ade- 
nomas. These patients have been followed: 
4 for 1 year, 5 for 2 years, 1 for 3 years, 1 for 4 
years, 4 for 5 years, 1 for 8 years, and 1 for 12 
years. 

Four cases (1.3 per cent) were treated with 
radon seeds implanted in the pedicle followed 
at a later date by surgical excision with 
diathermy knife and coagulation of sur- 
rounding tissues. The lesions in 3 of these 
patients showed malignant degeneration. One 
patient was followed for 11 years, 1 for 5 
years, and 1 died in an automobile accident 2 
years after resection of the lesion. The only 
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Fig. 2. Proctoscopic localization of 314 adenomatous 
polyps (8 lesions not included). 


patient with a benign lesion died elsewhere 
from cancer of the upper colon 2 years after 
treatment. 

In 7 cases (2.3 per cent) the adenomas were 
low so that ligation of the pedicle and ex- 
cision of the adenoma were possible without 
further treatment. Five of these cases were 
in children between 16 months and 4 years. 
Only 1 case, in a 62 year old man, showed a 
grade 1 adenocarcinomatous change. He has 
been followed for 3 years to date with no re- 
currence. The rest of the cases have been 
followed 1 to 5 years with no further trouble. 

Eighteen patients (6 per cent) had ab- 
dominal surgery resulting in transcolonic ex- 
cision of an adenomatous polyp. One patient 
had 4 benign adenomas at the junction of the 
descending and iliac colon; another patient 
had 2 benign adenomas, 1 at the splenic 
flexure, and 1 in the lower sigmoid. The other 
lesions were single; 1 was located in the trans- 
verse colon, the rest in the sigmoid colon. 
Eight of these lesions showed malignant de- 
generation. All cases treated by this method 
have been followed to date; 12 patients for 
1 year, 2 for 2 years, 1 for 5 years, 1 for 6 years, 
1 for 9 years, and 1 for to years. 

Four cases (1.3 per cent) were treated by 
segmental resection of the colon. Two pa- 
tients had benign lesions; 1 of these had 2 
adenomas in the splenic flexure. The other 2 
cases had adenomas which had undergone 
malignant degeneration; 1 of these was a 


re 
nd 
se 
nt 
le- ee 19 
yi | 
66 
sy 63 
ns BY 
he 
12 
ig- 
by | 
ra- 
he : 
in | 
ed | 
er. 
to 
WS: 
in 
at- 
A 
nd 
rly 
yas | 
ind 
ved 
ter 
: 
flat 
in 
jon 
ons 
ion. 
een 
e of 
to 
ed” 


Right 


Posterior Anterior 


Left 


Fig. 3. Location of 311 adenomatous polyps seen by 
proctoscopy (no circumferential location given 11 other 
lesions in this group). 


colloid type of adenocarcinoma which had 
already spread to the local lymph nodes and 
the liver; a palliative resection was done. Seg- 
mental resection rather than a transcolonic 
excision of the growth was done in the presence 
of two separate but closely approximated 
lesions in 1 case, as a palliative procedure in 
the case mentioned, and in the other 2 the 
growth was thought to be too far advanced for 
“cure” by simple transcolonic excision. These 
patients are alive g months (palliative re- 
section), 1 year (benign), 1.5 years (benign), 
and 2.5 years (malignant) respectively. 

The last 3 patients (1 per cent) treated by 
us had anterior resection of the lower sigmoid 
and upper rectum. In 1 case the lesion was 
benign, was 2 centimeters in diameter, was 
ulcerated, and the surrounding tissues were 
indurated. This patient is alive and well 1 
year after surgery. The second patient had 4 
adenomas from 0.5 to 2.5 centimeters in di- 
ameter in a space of 3 inches; he is alive 1.5 
years after surgery; the largest lesion showed 
a grade 2 malignancy. In the third case, 12 
months after operation, an adenocarcinoma 
grade 3 in a 2 centimeter sessile adenoma was 
demonstrated on microscopic study. These 3 
lesions were at 5 inches proximal to the anal 
margin. 


DISCUSSION 


The importance of finding and removing 
adenomatous polyps in the gastrointestinal 
tract has been unanimously recognized. The 
potential danger of malignant degeneration in 
these lesions warrant constant search for them 
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whenever the opportunity presents itself. It 
is unquestionable in our minds that many of 
the carcinomas seen in late life have their 
origin in adenomatous polyps. 

The incidence of adenomatous polyps in our 
patients was 2.4 per cent. Of the 270 patients 
with adenomas, 104 (38 per cent) had barium 
enema studies; of these, 32 (31 per cent of 
104, and 11.8 per cent of 270 cases) showed 
positive evidence of lesions in the colon. Most 
of the lesions seen by barium studies were 
single and were the original lesions for which 
investigation was being carried out; in 10 
cases the barium enemas showed other polyps 
besides the one discovered by proctosig- 
moidoscopic examination. In 2 cases frank 
carcinoma was demonstrated elsewhere in the 
colon. The latter 12 cases (4.5 per cent of 270 
cases) would probably have gone undis- 
covered for some period of time if barium 
enema had not been recommended. Though 
the percentage of concomitant lesions of the 
colon is low, as shown in this study, it has been 
our routine to endeavor to obtain barium 
studies in every case in which an adenomatous 
polyp has been visualized by _proctosig- 
moidoscopic means. 

According to statistics the “adult” type of 
adenoma (Fig. 4) is uncommon before the 
third decade. The tumors seen in the first 
decade of life differ from the ‘‘adult” adenoma. 
On microscopic examination childhood polyps 
usually have a larger amount of fibrous tissue 
stroma in which numerous eosinophils are 
present. (This has been brought out by some 
in support of the theory that allergy plays a 
role in the origin of these tumors.) Fibrous 
tissue may constitute over 50 per cent of the 
tumor (Fig. 5). Degenerative changes are 
frequent microscopic findings. These polyps 
are almost invariably benign, and the term 
fibroadenoma may well be applied to them. 

In this group of patients there were no 
adenomatous polyps in the second decade. No 
adenomatous polyps were found in the right 
colon. The number of polypoid lesions in- 
creased toward the terminal portions of the 
large bowel. 

The most important symptom in all cases 
of adenomatous polyps is bleeding per rectum. 
It cannot be urged too strongly or too fre- 
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Fig. 4. “Adult” type of adenomatous polyp. Notice the 
large amount of glandular formation as compared to the 
smaller amount of stoma. 


quently that in order to discover these lesions 
at an early stage, every opportunity for 
proctoscopic examination should be taken. 
The number of polyps discovered on routine 
studies of healthy individuals is much greater 
than the number seen because of symptoms 
definitely attributable to them. The pro- 
cedure of visualizing the rectal mucosa is not 
a difficult one. Training in this valuable 
diagnostic method should be part of every 
medical student’s armamentarium. 
Diagnostic study should include a digital, 
anoscopic, proctosigmoidoscopic, and a double 
contrast barium enema. In every case in 
which an adenoma is found, a barium enema 
is ideal to rule out the possibility of similar 
lesions in the proximal colon. If the clinical 
picture is that of an adenomatous polyp and 
one barium enema is negative, a careful 
roentgen study should again be done a few 


Fig. 5. Childhood type of adenomatous polyp. Notice 
the large amount of fibrous tissue that enters into the 
formation of these tumors. 


weeks later. The roentgenologist should be 
warned of the probability of the diagnosis. 
The addition of 1 per cent (by weight) of 
tannic acid (32) to the barium has proved ex- 
tremely advantageous in obtaining excellent 
mucosal patterns of the colon and in demon- 
strating the smaller polyps in the bowel. 

If the diagnosis has been made by a barium 
enema, the surgeon will as a rule benefit by a 
second x-ray study of the lesion. This will 
confirm the diagnosis and the site of the 
adenomatous polyp. 

The treatment of small lesions is no problem 
as either a biopsy forceps or a coagulating 
snare will remove them leaving behind a small 
base. Thorough coagulation of the base 
usually insures complete cure, regardless of 
the pathology of the adenoma. 

The best method for removal of medium- 
sized and large adenomas must be determined 
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by further care and study. Every case should 
be considered individually. The presence or 
absence of a pedicle, the length of the pedicle, 
the gross and microscopic appearance, the 
location and the feel of the tumor and sur- 
rounding tissues all must be thoroughly 
studied. It is obvious that a long stemmed, 
benign lesion will be eradicated by ligation 
and section at the base of its pedicle. The 
presence of malignant tissue in the adenoma, 
particularly if involvement of the supporting 
connective tissue stroma has occurred, will 
lend serious doubt to the probability of a 
“cure.” If the cancer is limited to a small 
area in the mucosal layer, the removal of the 
polyp plus thorough coagulation of the base 
and surrounding tissues may be the only 
treatment necessary at the time. Careful 
follow-up with frequent proctoscopic examina- 
tions is imperative. These tumors may recur, 
particularly if of the villus adenoma type. 

Extension of malignant cells into the 
pedicle, base, or adjacent bowel wall requires 
radical surgery with removal of a segment of 
bowel together with its lymphatic and vascu- 
lar supply. Help from a frozen section of the 
polyp and its pedicle at initial exploration is 
of great value in determining the necessity for 
further surgery. We believe that transcolonic 
excision of polyps still has its place in the 
armamentarium of the abdominal surgeon, 
but if there is doubt as to the integrity of the 
pedicle with regard to malignant invasion, or 
if the lesion is sessile, it is our opinion that a 
segmental resection should be done. We have 
been unfortunate in observing the develop- 
ment of local spread of carcinoma from adeno- 
carcinomatous polyps removed by the trans- 
colonic approach in 2 cases. In 1 of these 
cases the polyp was removed 8 years ago, in 
the other 2 years ago. These patients have 
been reoperated upon in the last year. The 
operative findings were those of malignant in- 
vasion of the bowel wall in the area of sigmoid 
where transcolonic excision of the peduncu- 
lated polyps had been done. Metastases to 
the liver were extensive in the first case. On 
re-examining the pathological specimens ob- 
tained at the original operations for the 
polyps, it was evident that the pedicle of each 
lesion was involved by the carcinoma. 
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Removal of large adenomatous polyps 
through the anal canal with the diathermy 
knife followed by thorough coagulation of the 
adjacent tissues was done in 21 cases. Thir- 
teen of these cases showed malignant changes. 
All 13 cases have been followed more than 1 
year and 9g more than 5 years. There has been 
no recurrence to date. This is very gratifying 
to us as we believe that radical proctetomy 
was avoided in these cases, even though a low 
grade malignant tumor was present. 

There were no operative deaths in the 270 
cases. There have been 7 deaths in the pa- 
tients traced: 2 died of heart attacks, 1 in an 
automobile accident, 1 of carcinoma of the 
stomach, 1 of carcinoma of the esophagus, 1 
from unrelated surgery, and 1 death was 
undetermined. 

The overall prognosis is excellent, as most 
of these lesions are benign. In cases in which 
malignant degeneration has occurred, the 
prognosis varies indirectly with the extent of 
carcinomatous involvement. Pedunculated 
and small tumors have a better outlook for 
the patient than sessile and larger lesions. 

Most of the adenomatous polyps seen in 
children are benign, and therefore the outlook 
in these cases is excellent. 

In conclusion it is urged that more attention 
be given to bleeding through the anal canal. 
Even in the presence of bleeding explained 
adequately as arising from lesions of the anal 
canal, investigation for the presence of rectal 
adenomatous polyps should be carried out. 
As it has been brought out, most lesions will 
be seen on the mucous membrane of the 
rectum or rectosigmoid visible with the 10 
inch proctoscope. 

In these times of radical surgery for the 
treatment of carcinoma, it is well to keep in 
mind that radical treatment is more essential 
for a small malignant lesion that apparently 
has not yet metastasized than for a frank dis- 
seminated cancer. This becomes particularly 
true at abdominal operations for adenomatous 
polyps when at that time examination of the 
lesion is definitive for the type of surgical pro- 
cedure to be done. If, on the other hand, a 
malignant adenomatous polyp of the rectum 
is treated conservatively by local excision and 
electrocoagulation, a careful follow-up is ex- 
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tremely necessary. Frequent proctoscopic ex- 
aminations are in order to detect local recur- 
rence immediately upon the first manifesta- 
tions. Should this occur, radical surgery may 
still offer a fair chance of “‘cure.”’ 


CONCLUSIONS 


1. Adenomatous polyps are found in the 
colon and rectum frequently enough to war- 
rant routine proctosigmoidoscopic examina- 
tions whenever possible. 

2. Thorough examination of the colon and 
rectum (including a barium enema) is recom- 
mended in patients with adenomatous polyps. 

3. A classification of these lesions into three 
types—adult adenoma, villus adenoma, and 
adenomas of childhood—is presented. 

4. A more radical type of operation is rec- 
ommended for malignant adenomatous lesions 
removed by the transabdominal approach. 

5. If local resection is done for malignant 
adenomatous polyps of the rectum, it is im- 
perative that careful and frequent follow-up 
examinations should be carried out. Radical 
surgery should be resorted to if there is 
recurrence. 
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CARCINOMA IN THE REGION OF THE PAPILLA 


OF VATER 
A Study of Cases in Which Resection Was Performed 


EDWARD M. MILLER, M.D., MALCOLM B. DOCKERTY, M.D., ERIC E. WOLLAEGER, M.D., 
and JOHN M. WAUGH, M.D., F.A.C.S., Rochester, Minnesota 


HE narrow confines of the pancreato- 

duodenal region offer rich soil for the 

development of carcinoma. Graham 

stated that within an area having a 
radius of not more than o.5 centimeter carci- 
noma may arise in any one of the following 
structures: (1) ampulla of Vater, (2) end of the 
common bile duct, (3) end of the duct of 
Wirsung, (4) glandular tissue at the head of 
the pancreas, and (5) duodenal mucous mem- 
brane covering the biliary papilla. Because of 
their relative inaccessibility and intimate as- 
sociation with vital structures, lesions in these 
locations have long defied attempts at ade- 
quate extirpation. 

Radical operations for malignant lesions in 
the region of the papilla of Vater were first 
performed successfully by Codivilla, Kausch, 
and Hirschel, who carried out extensive block 
excisions of the major portion of the duode- 
num and the head of the pancreas followed by 
well planned reconstructions of the gastroin- 
testinal and biliary tracts. Such operations 
carried such a high mortality, however, that 
they were all but abandoned, and palliative 
biliointestinal anastomosis became the proce- 
dure of choice for malignant growths of the 
pancreatic head. 

Halsted and Mayo successfully excised car- 
cinomas of the ampulla through a transduo- 
denal approach, and, in the ensuing years, sim- 
ple excision with or without transplantation of 
the duct or ducts became the procedure of 
choice for localized lesions of the ampulla (14). 
Transduodenal excision, however, carried a 
mortality rate of 40 per cent and rarely re- 
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sulted in complete removal of tumor-bearing 
tissue. Realization of this fact, and recogni- 
tion that the absence of the duodenum is not 
incompatible with life (21), led Whipple, Par- 
sons, and Mullins, in 1935, to devise radical 
pancreatoduodenectomy for carcinoma of the 
ampulla. They reported successful results. 
Two years later, Brunschwig successfully per- 
formed pancreatoduodenectomy for adenocar- 
cinoma of the head of the pancreas. The ad- 
vent of supportive measures such as adminis- 


tration of vitamin K, protein and electrolyte — 


supplements, and transfusion of blood has 
stimulated further attempts at radical opera- 
tions on a curative level. At the time of this 
report there are encouraging follow-up reports 
of patients who have undergone radical pan- 
creatoduodenectomy and are living comfort- 
able lives 3 to 5 years after operation (5, 26, 
27). PURPOSES 

Our study is an analysis of the clinical and 
pathologic features of a group of patients who 
have undergone either local excision or radical 
resection for carcinomatous lesions in the re- 
gion of the papilla of Vater at the Mayo Clin- 
ic. Four fundamental purposes were formu- 
lated as follows: (1) Clinical data were ana- 
lyzed in an effort to establish standards for 
earlier diagnosis than had been made hereto- 
fore. Investigations of this condition in the 
past uniformly concerned cases in which ne- 
cropsy had been performed. We considered 
patients whose lesions were resectable to be 
more valuable in our study because they pre- 
sented characteristics more typical of the ear- 
lier stages of the disease. (2) Pathologic speci- 
mens were examined in an attempt to explain 
clinical phenomena and to establish criteria of 
prognostic value. (3) Clinicopathologic studies 
were carried out to define operative indica- 
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tions and to evaluate the efficacy of diverse 
operative procedures. (4) Throughout the 
study, stress was laid on the comparative 
aspects of lesions arising in each of the three 
locations, that is, head of the pancreas, papilla 
of Vater, and second portion of duodenum. 


MATERIALS AND METHODS 


Specimens of primary carcinomas in the 
region of the papilla of Vater removed at the 
clinic between 1920 and 1948 inclusive were 
studied. The material selected included can- 
cerous lesions arising in the head of the pan- 
creas, in the papilla or ampulla of Vater, or in 
the second portion of the duodenum. Since a 
true ampulla is present in only a minority of 
cases (1, 8, 18) and because it often is impos- 
sible to determine whether or not the lesion is 
of ampullary or papillary origin, carcinomas 
localized in this area will be referred to as 
“lesions of the papilla of Vater.”” Only those 
cases in which either local excision of the lesion 
or radical resection was performed, with cure 
rather than palliation as the objective, were 
included. Twenty-seven cases of carcinoma of 
the head of the pancreas in all of which radical 
resection had been performed, 30 cases of car- 
cinoma of the papilla of Vater in 13 of which 
local excision had been done and in 17 of which 
radical extirpation was carried out, and 3 
cases of carcinoma of the second portion of the 
duodenum in all of which radical resection was 
performed, were studied. 

Pathologic studies were carried out on each 
specimen. In cases of radical resection, blocks 
of tissue were taken from the lesion itself, from 
the papilla of Vater and adjacent duodenum, 
from the head of the pancreas, from the tran- 
sected end of the common bile duct, from the 
pancreatic parenchyma distal to the lesion, 
and from the regional lymph nodes. Frozen 
and paraffin sections of the blocks were made, 
and all sections were stained in the usual man- 
ner with hematoxylin and eosin. 


CLINICAL DATA 


Age and sex. The average age of all patients 
was 53 years, with ages ranging from 40 to 60 
years. Pancreatic carcinoma appeared in a 
greater proportion of younger patients than 
did carcinoma of the papilla. 


Fig. 1. Carcinoma of the head of the pancreas as evi- 
denced by an extraduodenal mass producing compression 
and ulceration of the first part of the duodenum. 


Twenty-three men and 4 women had carci- 
noma of the pancreatic head, whereas 18 men 
and 12 women had carcinoma of the papilla. 
Two men and 1 woman had carcinoma of the 
second portion of the duodenum. 

Initial symptoms. It is apparent from Table 
I that pain was a rather common initial symp- 
tom of malignant disease of the pancreatic 
head, while it was a rare herald of carcinoma 
of the papilla. Jaundice, with its attendant 
anorexia, most frequently ushered in disease of 
the papilla, whereas it was not often associated 
with early malignant growth in the pancreas. 
Of the 3 patients with carcinoma of the second 
or descending portion of the duodenum, 2 com- 
plained of easy fatigability as their first symp- 
tom and the third mentioned diarrhea as his 
initial symptom. 

Pain. Abdominal pain was a prominent 
symptom in 63 per cent of cases of carcinoma 
of the pancreatic head, whereas it was present 
in only 30 per cent of those with carcinoma of 
the papilla. The distress was frequently epi- 
gastric in cases of pancreatic carcinoma, but 
was more apt to be localized to the right upper 
quadrant in those of carcinoma of the papilla. 
Extension of pain to the back was noted in 
half of the cases of pancreatic malignant dis- 
ease but was observed in only a fifth of the pa- 
tients having carcinoma of the papilla. In the 
latter group pain was likely to be episodic; it 
would occur for periods of 1 to 4 days and then 
disappear, while pain related to pancreatic 
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Fig. 2. Evidence of carcinoma of the papilla of Vater in 
the filling defect with ulceration of the second portion of 
the duodenum. 


malignant disease was usually constant and 
gnawing. Nocturnal intensification of the dis- 
tress was peculiar to carcinoma of the pan- 
creas. In our cases of carcinoma of the pan- 
creatic head, pain arose an average of 5 months 
before the patient’s admission while in cases of 
carcinoma of the papilla it began about 8 
months before. Two of the 3 patients having 
carcinoma of the descending portion of the 
duodenum complained of vague pain in the 
upper abdominal region of 3 months’ duration. 

Jaundice. Of the patients having carcinoma 
of the pancreatic head 92.5 per cent had a his- 
tory of icterus as did go per cent of the patients 
having carcinoma of the papilla. The latter 
commonly noted increased jaundice after at- 
tacks of pain and pyrexia. Painless jaundice 
affected 4o per cent of the patients with malig- 
nant disease of the pancreas as opposed to 
66.6 per cent of patients with papillary carci- 
noma. In both groups, the duration of jaun- 
dice was less than 3 months. None of the pa- 
tients with carcinoma of the descending por- 
tion of the duodenum complained of jaundice. 

Pruritus was a common accompaniment of 
icterus. 

Loss of weight. All but 1 patient in each of 
the groups of malignant disease of the biliary 
tract lost at least 8 pounds. The average loss 


Fig. 3. Carcinoma of the second portion of the duodenum 
which has produced constriction and perforation in the di- 
rection of the pancreas. 


was about 25 pounds (11.3 kgm.) and the 
average duration for each group was 4 months. 
Two of the 3 patients having carcinoma of the 
descending portion of the duodenum exper- 
ienced loss of weight; 1 lost 20 pounds (9.1 
kgm.) in 4 weeks, and the other lost only 8 
pounds (3.6 kgm.) in 3 months. 

Weakness. Weakness was a major com- 
plaint of the majority of patients having car- 
cinomatous lesions in the region of the papilla 
of Vater. The average duration of weakness of 
patients who had carcinoma of the pancreas 
was 9 months, while it was only 11 weeks for 
those who had carcinoma of the papilla. All 3 
patients who had carcinoma of the descending 
portion of the duodenum complained of weak- 
ness, 1 of a month’s duration and the other 2 
for a year. 

Vomiting. Twelve patients (40 per cent) 
having carcinoma of the papilla complained of 
vomiting during the course of their illness 
while only 4 (14.8 per cent) of those with pan- 
creatic carcinoma complained of this symptom. 
In the former group, emesis was frequently as- 
sociated with attacks of pain, increased jaun- 
dice, chills, and fever. In both groups, the 
duration of time during which episodes of 
vomiting occurred was approximately 134 
months. 
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Fig. 4. Large ulcerating carcinoma of the papilla of 
Vater. 


Change in bowel habits. The high incidence 
of diarrhea in the presence of pancreatic ma- 
lignant disease is striking (Table 1). The aver- 
age duration of diarrhea was 24 months for 
both groups. The appearance of clinical ste- 
atorrhea in a fifth of the patients having pan- 
creatic carcinoma seems worthy of note. 

Of the patients having carcinoma of the 
descending portion of the duodenum 2 had 
watery diarrhea; this was the initial symptom 
of 1 patient. 

Chills and fever. Episodes of chills and fever 
with increased jaundice occurred in almost 
half the cases of carcinoma of the papilla for 
an average of 3 months. These symptoms oc- 
curred in only 2 cases of pancreatic carcinoma, 
and in none of the cases of carcinoma of the 
second portion of the duodenum. 


PHYSICAL EXAMINATION 


Jaundice. On physical examination at the 
clinic, 22 patients (81.5 per cent) having le- 
sions of the pancreas were icteric. Three addi- 
tional patients had undergone biliary short- 
circuiting operations elsewhere. Twenty-seven 
patients (90 per cent) with carcinoma of the 
papilla were jaundiced on admission. An addi- 
tional patient had undergone cholecystojeju- 
nostomy elsewhere. The jaundice was more 
intense in the presence of pancreatic lesions. 

Palpable gall bladder. Palpation revealed 
that more than half of the icteric patients had 
enlarged gall bladders or, specifically, 68.2 per 
cent of those with pancreatic malignant dis- 
easeand 51.8 per cent with papillary carcinoma. 

Hepatomegaly. A nontender enlarged liver 
was palpated in 77.3 per cent of the icteric pa- 
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Fungating carcinoma of the second portion of 
the duodenum. The tumor arises just medial to the papilla 
of Vater but does not involve it. A nodule of accessory 
pancreatic tissue has produced ulceration of the pyloric 
mucosa. 


Fig. 5s. 


tients having carcinoma of the pancreas and 
in 66.6 per cent of those having carcinoma of 
the papilla. 

Abdominal mass. A mass was palpated in 
the upper abdominal region of 4 patients (14.8 
per cent) having pancreatic carcinoma and of 
3 patients (10 per cent) having carcinoma of 
the papilla. 


RESULTS OF LABORATORY STUDIES 


Hemoglobin and erythrocytes. One patient in 
each of the three groups was found to have 
severe anemia (hemoglobin less than 6 gm. per 
100 c.c.). With these exceptions, all other pa- 
tients were not anemic or the anemia was of a 
mild nature (hemoglobin more than 11 gm. 
per 100 C.c.). 

Serum bilirubin. Two different laboratory 
methods were employed, one before and the 
other after 1943. The earlier method was 
found to give abnormally high values. Al- 
though the values obtained with this method 
were corrected, their validity in some cases is 
open to question. The average concentration 
of serum bilirubin of the jaundiced patients 
with pancreatic malignant disease was 24.5 
milligrams per 100 cubic centimeters. Two- 
thirds of the patients in this group presented 
values of more than 12 milligrams. On the 
other hand, the average value for serum bili- 
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Fig. 6. Islet cell carcinoma of the head of the pancreas. 
The cells are hyperplastic with prominent nucleoli and 
many atypical mitotic figures. Note the multinucleated 
cell in the center of the field (hematoxylin and eosin, X 335). 


rubin of icteric patients with carcinoma of the 
papilla was 8.5 milligrams; only one-fourth of 
this group presented values greater than 12 
milligrams. 


Fig. 8. ad invasion of the perineural lymphatic 
—— of the pancreas by a low grade adenocarcinoma of 
he head of the pancreas (hematoxylin and eosin, X47). 
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Fig. 7. Photomicrograph of low grade adenocarcinoma 
of the papilla of Vater. The papillary configuration of 
the cellular architecture is typical (hematoxylin and eosin, 
X 34). 


Serum lipase. Elevated concentrations of 
serum lipase were observed for 5 of 13 patients 
having carcinoma of the papilla for whom the 
determination was made. Contrarily, high 
concentrations were notably absent in cases 
of pancreatic carcinoma. 

Serum amylase. In only 1 of the 17 cases of 
carcinoma of the head of the pancreas in 
which determinations for serum amylase were 
made was the value elevated. In 6 of the 16 
cases of carcinoma of the papilla so tested, 
elevations were exhibited. 

Duodenal drainage. All but 1 of the 16 ic- 
teric patients with pancreatic carcinoma on 
whom duodenal drainage studies were per- 
formed manifested complete or virtually com- 
plete biliary obstruction. Of the icteric pa- 
tients having carcinoma of the papilla, only 
half of those studied by duodenal drainage ex- 
hibited obstruction of the flow of bile. In 25 
per cent of the former group, gross blood was 
noted in the duodenal contents; in the group 
having papillary cancer gross blood was noted 
in 38.4 per cent of the 13 cases studied. 

Roentgenographic findings. In 5 (35.5 per 
cent) of the 14 cases of pancreatic malignant 
disease in which roentgenograms of the gastro- 
intestinal tract were made, evidence was found 
suggestive of the presence of carcinoma (Tig. 
1). In 5 (29.4 per cent) of the 17 cases of car- 
cinoma of the papilla studied roentgenograph- 
ically deformities of the papillary area were 
found (Fig. 2). Evidence of carcinoma in 2 of 
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the 3 roentgenographic studies was positive in 
the group with carcinoma of the descending 
portion of the duodenum (Fig. 3). 


PATHOLOGIC ASPECTS 


At operation. Liver.—At operation, the 
liver was found to be grossly abnormal in half 
the cases of neoplastic biliary obstruction. 
Among the conditions commonly found were 
enlargement, hepatitis, and hydrohepatosis. 

Gall bladder.—Of the icteric patients, ex- 
cluding those who had undergone operations 
previously for biliary shunting, the gall blad- 
der was dilated in 80 per cent in the group 
with pancreatic lesions and in 88.8 per cent in 
the group with carcinoma of the papilla. 

Common bile duct.— Dilatation of the com- 
mon duct was a constant finding in the pres- 
ence of neoplastic biliary obstruction. 

Pancreatic ducts.—The pancreatic ducts 
were dilated in two-fifths of the cases of pan- 
creatic carcinoma, and in a fourth of the cases 
of papillary carcinoma. 

Adherence of the lesion to the major vessels. 
—In 10 (37 per cent) of the cases of carcinoma 
of the head of the pancreas, the lesion was ad- 
herent to the major vessels of the portal sys- 
tem. Lesions of the papilla encroached on the 
major vessels of only 2 patients (6.6 per cent), 
and none of the carcinomatous lesions of the 
descending portion of the duodenum impinged 
on the large vessels. 

Gross examination. All but 4 pancreatic le- 
sions ensheathed or compressed the distal por- 
tion of the common bile duct. Two lesions 
arose on the posterior surface of the pancre- 
atic head, and in the other 2 cases, the neo- 
plasm involved the junction of the head and 
body. Regarding lesions of the papilla, it was 
impossible to distinguish whether or not the 
lesion was primary in the papilla or within its 
ductal system. Carcinomatous lesions of the 
descending portion of the duodenum were each 
within 2.5 centimeters of the papilla but the 
latter was not involved. 

Lesions of the head of the pancreas and of 
the papilla were approximately 3.5 centimeters 
in diameter; 2 tumors of the second portion of 
the duodenum were about twice this size. Most 
of the pancreatic tumors were infiltrative, 
large, and firm. The majority of the lesions 
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TABLE I.—RELATIVE INCIDENCE OF INITIAL 
SYMPTOMS AND INCIDENCE OF CHANGE IN 
BOWEL HABIT IN CARCINOMA OF THE HEAD 
OF THE PANCREAS AND THE PAPILLA 


Head of pancreas Papilla 


Cases |Percent| Cases | Percent 
Initial symptom 
Pain 44.4* 13.8 
Weakness 18.5 13.8 
Diarrhea 14.8 ° 
Jaundice 20.0 
Flatulence 10.0 
Pruritus 3-7 13.8 
Anorexia ° 16.6 
Chills and fever ° 10.0 
Change in bowel habit 
Diarrhea 12 44-4 8 26.6 
: Steatorrhea (gross) 6 22.2 ° ° 
bs Constipation 5 18.5 5 16.7 
Melena 2 7:4 3 10.0 


*In 1 case, pain and jaundice arose simultaneously as the initial 
symptoms. 
of the papilla were papillary or polypoid and 
soft (Fig. 4). Two of the lesions of the descend- 
ing portion of the duodenum were mobile (Fig. 
5). Ulceration occurred in all of the lesions of 
the duodenum, in half of the lesions of the 
papilla, and in a third of the pancreatic lesions. 

Microscopic examination. Type of lesions. 
—With the exception of 1 islet-cell carcinoma 
of the pancreas (Fig. 6) all lesions in the region 
of the papilla of Vater were typical adenocar- 
cinomas. A papillary type of cellular arrange- 
ment was observed in 27 per cent of pancreatic 
lesions, 47 per cent of lesions of the papilla 
(Fig. 7), and in 2 of the 3 neoplasms of the 
descending portion of the duodenum. Fi- 
brosis was common (55.5 per cent) in tumors 
of the pancreas and rare (6.6 per cent) in those 
of the papilla. 

Grade.—Half of the pancreatic tumors were 
low grade (grade 1 or 2) whereas four-fifths of 
the lesions of the papilla were low grade. One 
of the neoplasms of the descending duodenum 
was grade 1, the second grade 2, and the third 
grade 3. 

Nodal involvement.— Metastasis to regional 
nodes was noted in 16 cases (59.3 per cent) of 
carcinoma of the head of the pancreas, in 5 
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cases (29.4 per cent) of carcinoma of the papil- 
la, and in 2 of the 3 cases of carcinoma of the 
descending portion of the duodenum. 

Perineural involvement.—The perineural 
lymphatics of the duodenum, pancreas, and 
common bile duct were invaded by malignant 
cells in 18 cases (66.6 per cent) of carcinoma 
of the pancreas (Fig. 8). This phenomenon 
was not observed in relation to lesions of the 
papilla or duodenum. Of the patients with 
perineural involvement of the lymphatics, 11 
had complained of abdominal pain, while 7 
had not had any distress. Of the patients 
without perineural invasion, 6 had complained 
of pain and 3 had not experienced distress. 
Thus, in our study, there was no marked cor- 
relation between the incidence of abdominal 
pain and the presence of perineural lymphatic 
extension of cancer (9). 

Direct extension.—All lesions in the region 
of the papilla of Vater tended to spread locally. 
In 10 (76.9 per cent) of the 13 instances in 
which transduodenal excision was performed, 
malignant cells were noted at the periphery of 
the sectioned specimen. The head of the pan- 
creas was the site of secondary extension of 
carcinoma of the papilla in 5 cases (16.6 per 
cent). The muscularis of the common bile 
duct was the site of direct metastasis in 21 
cases (77.7 per cent) of carcinoma of the head 
of the pancreas. 

Involvement of the transected end of the 
common duct.—Examination of the tran- 
sected end of the common bile ducts of the 
radically resected specimens revealed the pres- 
ence of malignant cells in 4 cases. In each of 
these cases the primary lesion was carcinoma 
of the head of the pancreas. Three showed 
perineural lymphatic invasion, and in the 
fourth malignant cells were present in a lym- 
phatic sinus.., 

Chronic pancreatitis.— Chronic fibrous pan- 
creatitis in the parenchyma beyond the loca- 
tion of the carcinomatous lesion was observed 
in three-fourths of the cases of neoplastic 
biliary obstruction; in all cases, the islets were 
well preserved. 


SURGICAL CONSIDERATIONS 


Biopsy. In each of the 7 cases in which 
specimens of the lesion of the pancreatic head 


or the papilla were removed for biopsy, micro- 
scopic examination showed positive evidence 
of carcinoma. Examination of specimens re- 
moved by curettage of the obstructing lesion 
through the common duct showed positive re- 
sults in each of the 3 cases in which it was 
performed. 

Surgical technique for carcinomatous lesions, 
The procedures employed in _ performing 
various operations for carcinoma in the region 
of the papilla of Vater have been described 
"9 evaluated in previous publications (25, 
26). 

Operations performed. For carcinoma of 
head of pancreas.—All 27 patients underwent 
radical pancreatoduodenectomy. 

For carcinoma of papilla.—Transduodenal 
excision of the tumor was performed in 13 
cases. Radical pancreatoduodenectomy was 
performed in 17 instances. 

For carcinoma of descending portion of the 
duodenum.—All 3 patients underwent radical 
pancreatoduodenectomy. 


HOSPITAL MORTALITY 


Carcinoma of head of pancreas. In this group 
there were 8 deaths, a hospital mortality rate 
of 29.6 per cent. Six (27.3 per cent) of the 22 
one stage procedures and 2 (40 per cent) of the 
5 two stage procedures resulted in death. Of 
the 11 cases in which the growth impinged on 
the major vessels there were 5 deaths, repre- 
senting 62.5 per cent of the total mortality 
rate. 

Carcinoma of the papilla. ‘Two of the 17 pa- 
tients undergoing radical resection died in the 
immediate postoperative period, which gave a 
mortality rate of 11.8 per cent. One of the 
radical operations was a successful total pan- 
createctomy (28). Of the last 15 consecutive 
radical resections for cancer of the papilla only 
1 has resulted in a hospital death. One (7.7 
per cent) of the 13 single stage operations and 
1 (25 per cent) of the 4 two stage operations 
resulted in death. In both of the cases in 
which the lesion encroached on the major 
vessels the patients survived the period of 
hospitalization. 

Six (46.2 per cent) of the 13 patients who 
underwent transduodenal excision died in the 
immediate postoperative period. Four of these 
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deaths occurred after the introduction of syn- 
thetic vitamin K in 1939. 

Carcinoma of the descending portion of the 
duodenum. No hospital deaths occurred in 
this group, in which there were 2 one stage pro- 
cedures and 1 two stage procedure. 


POSTOPERATIVE COMPLICATIONS 


Early. Pancreatic and biliary fistulas.— 
Pancreatic or biliary fistulas developed post- 
operatively in 30.4 per cent of the 46 cases in 
which radical; pancreatoduodenectomy was 
performed. In some instances, the fistula 
seemed to be of mixed pancreatic and biliary 
origin. In 1 case, a persistent, purely biliary 
fistula followed the first stage of cholecysto- 
jejunostomy and probably was caused by a 
“blowout” of the ligated stump of the common 
duct. 

Eight fistulas occurred after closure or liga- 
tion of the pancreatic stump. The pancreatic 
stump was closed in 16 of the 46 radical resec- 
tions, excluding the case of total pancreatec- 
tomy. Thus, the incidence of fistula after 
closure of the pancreatic stump was 50 per 
cent. Three fistulas developed after pancre- 
atojejunostomy. Since pancreatojejunostomy 
was performed in 24 cases, the incidence of 
fistula after this procedure was 12.5 per cent. 
The incidence of fistulas was just as high after 
transduodenal excision as after radical resec- 
tion. 

Of the 14 fistulas, 9 closed spontaneously 
within 3 months, but in 2 cases they were as- 
sociated with hospital deaths. Two fistulas 
were successfully repaired, and the other per- 
sisted until the patient’s death g months later. 

Late. Complications exclusive of recurrence 
of carcinoma.—The only important late com- 
plication exclusive of recurrent carcinoma, 
which followed radical pancreatoduodenecto- 
my in our series involved malfunction of the 
biliointestinal anastomosis. Five (13.5 per 
cent) of the 37 patients who survived radical 
operations later had stenosis of the biliary 
intestinal stoma. In 3 cases, construction of a 
new anastomosis has been successful. In the 
fourth case, progressive biliary cirrhosis and 
severe portal hypertension have developed. 
The stricture in the fifth case was noted at 
necropsy. 
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LATE RESULTS AND PROGNOSIS 


Carcinoma of head of pancreas. Of the 27 
patients in this group, all but 4 underwent op- 
eration less than 5 years before our study was 
completed. Of these 4, 1 died in the immediate 
postoperative period and the other 3 died 
within a year after operation. 

Of the 19 patients who survived operation, 
13 are dead and 1 patient has not been heard 
from since leaving the hospital 4 months be- 
fore this study. This case has been excluded 
from the review and percentages. Only 2 of 
the patients who are dead survived more than 
12 months. One of these died 43 months after 
operation. The average postoperative dura- 
tion of life of those who are dead was 12 months. 

Five patients are alive at the time of our re- 
port. One is living 15 months after operation, 
but biopsy of the liver has shown evidence of 
metastasis. The other 4 patients are alive 
without evident recurrence. Their periods of 
survival are: 11 months, 20 months, 214% 
months, and 47 months.' Thus the average 
survival time of the patients who are alive 
without recurrence is 25 months. 

The average survival time of 72.2 per cent 
of the traced patients who had carcinoma of 
the head of the pancreas and survived opera- 
tion but were dead at the time of the study 
was 12 months. Only 27.7 per cent of the 
group who survived the operation are still 
alive and they have survived an average of 25 
months. Of all survivors, only 2 have lived 
more than 2 years: 1 of these died 43 months 
after resection, and the other is alive and ac- 
tive 47 months after operation. 

Carcinoma of the papilla. Three patients 
underwent radical operation more than 5 
years before our study was made: 1 died early 
in the postoperative period and the other 2 are 
alive at the time of this report. 

Of the 15 patients who survived radical 
pancreatoduodenectomy, 7 are dead at the 
time of this writing. Their average postopera- 
tive survival period was 1814 months. Two 
patients died less than a year after operation, 
4 survived between 1 and 2 years, and 1 died 
4 years after operation. 


1Since the completion of this study of follow-up data in Janu- 
ary, 1940, we have been informed by letter that this patient is 
alive and carrying on normal activities 5 years after radical 
pancreatoduodenectomy. 
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Of the 8 who are alive after radical surgical 
measures, 1 has evidence of recurrence 23 
months after operation. The duration of sur- 
vival of the other 7 who are without evidence 
of recurrence is as follows: 12 months, 13 
months, 30 months, 36 months, 52 months, 62 
months, and 63 months. The average dura- 
tion of survival of these 7 (46.7 per cent of 15 
patients) is 38.3 months. 

Seven patients survived transduodenal ex- 
cision and 6 of these are dead. Their average 
duration of life after operation was 16 months. 
Two lived less than 12 months postoperative- 
ly, 3 died between 1 and 2 years after opera- 
tion, and 1 lived for 26 months. One patient 
is alive but has carcinomatosis 44 months 
after transduodenal excision. 

Thus, of the 13 patients who underwent 
transduodenal excision, only 1 patient sur- 
vived for 3 years; he is alive with recurrence. 
On the other hand, of the 17 patients who un- 
derwent radical operation, 5 (29.4 per cent) 
have survived 3 years or more. (Only 1 of 
these 5 patients has died. Death occurred 48 
months after operation.) Two patients (11.8 
per cent) are alive and well more than 5 years 
after resection. 

Carcinoma of the descending portion of the 
duodenum. One patient died 414 months after 
resection; the second patient who underwent 
operation 6 years before our study died 8 
months after operation; and the third is well 
and active 4 years after radical pancreatoduo- 
denectomy. 

Summary. A total of 47 patients underwent 
radical pancreatoduodenectomy. Of the 29 pa- 
tients on whom the operation was performed 
more than 3 years prior to this study there 
have been 8 (27.6 per cent) who survived 
for 3 years or more. Of the patients who 
underwent radical surgical procedures 5 or 


more years before our study, 2 died in the im-’ 


mediate postoperative period, 4 died less than 
9 months after operation, and 3 are alive more 
than 5 years postoperatively (including the 
patient referred to in footnote on previous 


age). 
pag ) COMMENT 


Investigations in the past based mainly on 
material obtained at necropsy have not em- 
phasized what is here considered to be a most 


important factor in the early diagnosis of car- 
cinoma in the region of the papilla of Vater; 
namely, the preicteric stage of the disease, 
Patients with pancreatic lesions most often 
experienced definite and progressive weakness 
and loss of weight which began at least 6 
months prior to jaundice. A majority com- 
plained of constant epigastric pain, extending 
to the back and intensified at night ; this symp- 
tom usually arose 2 or 3 months before icterus 
appeared. Although a rather sudden appear- 
ance of painless jaundice was the most fre- 
quent early symptom of carcinoma of the 
papilla, the histories in a third of our cases 
showed that intermittent attacks of pain which 
began about 6 months prior to the jaundice 


were definitely characteristic. Chills and fever | 


were common accompaniments of this distress 
in its later stages. Roentgenographic exami- 
nation offered positive evidence of the pres- 
ence of lesions of the head of the pancreas and 
of the papilla in a third of the cases in each 
group. Reports of other investigators (3, 10, 
15, 17, 19, 23, 24) show an even greater pro- 
portion of positive roentgenographic evidence. 
It may be anticipated that roentgenographic 
examination during the preicteric phase might 
occasionally establish the diagnosis. 

Although four-fifths of the lesions of the 
papilla were of low grade malignancy (Brod- 
ers’ method) in our series, in almost a third of 
the cases the regional nodes had been invaded. 
This is in keeping with the findings of other 
investigators (2, 7, 20). In three-fourths of 
the cases of carcinoma of the papilla, extensive 
local invasion occurred through the duodenal 
serosa. These facts plus the high mortality 
and morbidity rates of transduodenal excision 
militate against anything but a radical surgi- 
cal approach to this condition. 

Of the tumors in the region of the papilla of 


-Vater, carcinoma of the pancreas is unique in 


its strong tendency toward invasion of the 
perineural lymphatics. In two-thirds of the 
cases in our series, perineural invasion was 
exhibited. Drapiewski, studying specimens at 
necropsy, suggested that perineural invasion 
may be the basis for the abdominal pain ac- 
companying malignant disease of the pan- 
creas. It also seems likely that this type of 
invasion represents diffuse lymphatic spread, 
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for perineural lymphatic involvement occurred 
in all cases in which the patient had survived 
less than 9 months after radical resection as 
opposed to an incidence of 40 per cent among 
those who lived more than 18 months. 
Radical pancreatoduodenectomy for carci- 
noma of the pancreatic head carries a much 
higher operative mortality rate than it does 
for carcinoma of the papilla (5). In our series, 
29.6 per cent of the patients who underwent 
radical pancreatoduodenectomy for carcinoma 
of the head of the pancreas died during the im- 
mediate postoperative period. Of the pa- 
tients undergoing radical operations for carci- 
noma of the papilla, the operative mortality 
rate was 11.8 per cent. There were no opera- 


- tive deaths in the group with carcinoma of the 


descending portion of the duodenum. The 
difference in mortality rates may be accounted 
for by the fact that more than half of those 
who died soon after pancreatoduodenal resec- 
tion for pancreatic carcinoma had lesions 
which were adherent to the major vessels in 
the portal area, which made dissection diffi- 
cult, and, in some cases, caused thrombosis, a 
situation which did not obtain when the le- 


_ sions arose in the other two locations. 


In cases of pancreatic carcinoma, the larger 
neoplasms offered the poorest prognosis; in the 
lesions of the papilla, the reverse was true. 
This may be explained by two facts: (1) in 
pancreatic carcinoma, the larger the lesion, the 
more chance for involvement of the major ves- 
sels; and (2) in carcinoma of the papilla, the 
largest polypoid lesions were probably the slow- 
est growing. Local extension to the duodenal 
serosa and common bile duct was usually fol- 
lowed by early death in cases of lesions of the 
descending duodenum and pancreas. As might 
be expected, lesions of high grade malignancy 


. offered the poorest prognosis in all groups. In 


the small number of cases reviewed, regional 
nodal involvement apparently had little bear- , 
ing on the outcome in lesions of the papilla and 
of the pancreas, while the 1 patient with car- 
cinoma of the descending portion of the duode- 
hum without nodal invasion has remained 
well for 4 years. Perineural lymphatic inva- 
sion associated with carcinoma of the pan- 
creas was the most consistent indication of a 
poor prognosis. 
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It is not within the scope of this paper to 
discuss in detail the metabolic effects of radi- 
cal pancreatoduodenectomy. Nevertheless, a 
general statement of the end results of the 
operation relative to the patient’s general 
health should be included. A minority of the 
patients (less than 10 per cent) required pan- 
creatic supplements. Daily ingestion of pan- 
creatin has enabled these patients to control 
diarrhea and maintain normal nutrition (30). 
Diabetes developed in 2 cases only and it was 
not severe in either. Most patients, even 
those who died of an early recurrence, led or 
are leading comparatively normal lives free 
from discomfort, with adequate maintenance 
of weight and strength. 


CONCLUSIONS 


Radical pancreatoduodenectomy seems a ra- 
tional approach to malignant disease of the 
papilla of Vater and of the descending portion 
of the duodenum. Transduodenal excision 
carries a high operative mortality and is inade- 
quate as a curative operation for carcinoma of 
the papilla. The results of radical resection 
for carcinoma of the pancreatic head are dis- 
couraging, although 1 patient is alive and well 
5 years after operation. Early diagnosis still 
offers some hope. Strict adherence to criteria 
for resectability with avoidance of lesions 
which involve the major portal vessels will de- 
crease the number of hospital deaths. Per- 
haps more extensive resection of the common 
or even the hepatic duct will eliminate some 
recurrences in this location. The question re- 
mains as to whether to proceed with radical 
resection when the lesion involves a major 
portion of the head of the pancreas. Fre- 
quently, however, there is doubt at the time 
of operation concerning actual origin of the 
lesions, that is, whether it is pancreatic or 
papillary. In such cases we consider it advis- 
able to perform radical resection because path- 
ologic examination may prove that the pri- 
mary lesion originates in the papilla. 


REFERENCES 


1. BaccEnstoss, A. H. Major duodenal papilla; varia- 
tions of pathologic interest and lesions of the mucosa. 
Arch. Path., Chic., 1938, 26: 853-868. 

2. Bartiett, M. K. The status of pancreaticoduodenal 
resection. Surg. Clin. N. America, 1947, 27: 1032- 
1036. 


2 
n 
38 
IS 
r- 
le ts 
h 
=“; 
| 
1- 
id 
0, 
1€ 
of 
er 
of 
ve 
al 
yn a 
of : 
in 
he 
he 
as 
at 4 
mn 
n- 
of 


10, 


12, 


13. 


Berk, J. E. Diagnosis of carcinoma of the pancreas. 
Arch. Int. M., 1941, 68: 525-559. 

BruNnscuwic, ALEXANDER, Resection of head of pan- 
creas and duodenum for carcinoma-—pancreatoduo- 
denectomy. Surg. Gyn. Obst., 1937, 65: 681-684. 

Carrett, R. B., and Pyrtrex, L. J. An appraisal of 
pancreatoduodenal resection: a follow-up study of 
61 cases. Ann. Surg., 1949, 129: 840-848. 


. CopiviLtLta. Quoted by Sauvé, L. (23). 


Coorrr, W. A. Carcinoma of the ampulla of Vater. 
Ann. Surg., 1937, 106: 1009-1034. 

DarovinskI, V. J. The anatomy of the major duodenal 
papilla of man, with special reference to its muscula- 
ture. J. Anat., Lond., 1935, 69: 469-478. 

Drapiewsk!, J. F. Carcinoma of the pancreas: a 
study of neoplastic invasion of nerves and its possi- 
ble clinical significance. Am. J. Clin. Path., 1944, 
14: 549-556. 

EusTerMaN, G. B., and D. L. Primary ma- 
lignant neoplasm of the pancreas; a clinical study of 
eighty-eight verified cases without jaundice. South. 
M. J., 1933, 26: 875-883. 


. Granam, E. A. Surgical Diagnosis. Vol. 3, p. 471. 


Philadelphia: W. B. Saunders Co., 1930. 

Hatstep, W. S. Contributions to the surgery of the 
bile passages, especially of the common bile-duct. 
Bull. Johns Hopkins Hosp., 1900, 11: 1—11. 

HirscuE., G. Die Resektion des Duodenums mit der 
Papille wegen Karzinoms. Miinch. med. Wschr., 
1914, 61: 1728. 


. Hunt, V. C. Surgical management of carcinoma of 


ampulla of Vater and of periampullary portion of 
duodenum. Ann. Surg., 1941, 114: 570-602. 


. Kaver, J. T., and GLENN, FRANK. Carcinoma of the 


pancreas. Arch. Surg., 1941, 42: 141-155. 


. Kauscn, W. Das Carcinom der Papilla duodeni und 


seine radikale Entfernung. Beitr .klin. Chir., 1912, 
78: 439-486. 


6 
. Laney, F. H., and MacKinnon, D. C. Carcinoma of 


the pancreas. Surg. Clin. N. America, 1938, 18: 
695-704. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


29. 


30. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


LETULLE, Maurice, and NATraAn-LARRIER. Région 
vatérienne du duodénum et ampoule de Vater. Bull, 
Soc. anat. Paris, 1898, 73: 491-500. 

Leven, N. L. Primary carcinoma of the pancreas, 
Am. J. Cancer, 1933, 18: 852-874. 

Lieper, M. M., Stewart, H. L., and Lunp, HERBERT, 
Carcinoma of the peripapillary portion of the duo- 
denum. Ann. Surg., 1939, 100: 219-245; 383-429. 

Mann, F. C., and Kawamura, K. An experimental 
study of the effects of duodenectomy; a preliminary 
report. J. Am. M. Ass., 1919, 73: 878-880. 

Mayo, W. J. Cancer of the common bile duct. Report 
of a case of carcinoma of the duodenal end of the 
common duct with successful excision. St. Paul M, 
J., 1901, 3: 374-380. 

Savuvé, L. Des pancréatectomies et spécialement de 
la pancréatectomie céphalique. Rév. chir., Par., 
1908, 37: 113-152; 335-385. 

G. B., and LuBiiner, K. Carcinoma 
of the pancreas; a clinicopathologic survey. Surg, 
Gyn. Obst., 1948, 86: 703-716. 


. Waveu, J. M. Resection of the head of the pancreas" 


and duodenum: operative technic. Surg. Clin. N, 
America, 1946, 26: 941-948. 


. Idem. Radical resection of head of pancreas and total 


pancreatectomy. J. Am. M. Ass., 1948, 137: 141-144. 


. Waveu, J. M., and CLacett, O. T. Resection of the 


duodenum and head of the pancreas for carcinoma; 
an analysis of 30 cases. Surgery, 1946, 20: 224-232. 


. J. M., Dixon, C. F., CLaGEtt, O. T., Bott- 


MAN, J. L., SpRAGUE, R. G., and Comrort, M. W. 
Total pancreatectomy: a symposium presenting 
four successful cases and a report on metabolic ob- 
servations. Proc. Mayo Clin., 1946, 21: 25-46. 

A. O., Parsons, W. B., and Muttuys, C. R. 
Treatment of carcinoma of the ampulla of Vater. 
Ann. Surg., 1935, 102: 763-779. 

WoLLAEGER, E. E., Comrort, M. W., Ciacett, O. T,, 
and OsTERBERG, A. E. Efficiency of gastrointestinal 
tract after resection of head of pancreas. J. Am. M. 
Ass., 1948, 137: 838-848. 


182 
8g, = 
9. 
= 
= In 
nl 
It ar 
a6 fr 
In 
27 pc 
a = K 
28 ti 
14 
an 
ap 
= Te 
I 
gli 
tr 
sm 
an 
of 
he 
ty 
tog 
glic 
ag ent 
cra 
4 con 
Da 
Ew 
are 
usu 
Fre 
Path 
subm 
versit 
for th 
: 


TUMORS OF THE SPINAL CORD 


Primary Extramedullary Gliomas 


IRVING S. COOPER, M.D., WINCHELL McK. CRAIG, M.D., F.A.C.S., and 
JAMES W. KERNOHAN, M D., Rochester, Minnesota 


HE development of neoplasms of glial 

origin in the leptomeniyges, inde- 

pendently of an intramedullary gli- 

oma, has been reported by several 
investigators (3, 8, 14, 18, 19). Roussy, Cor- 
nil, and Leroux and Roussy and Cornil re- 
ported several cases of leptomeningeal gliomas 
and suggested that such tumors might develop 
from benign glial heterotopias or from “‘men- 
ingoblasts,” which they believed to be multi- 
potential and capable of producing glial tissue. 
Kernohan, Woltman, and Adson called atten- 
tion to the occasional occurrence of extra- 
medullary gliomas in the subarachnoid space 
and postulated that such tumors, with no 
apparent connection to the spinal cord, might 
result from neoplastic changes in subarachnoid 
glial heterotopias. O. T. Bailey stated that 
true gliomas of the leptomeninges make up a 
small group of meningeal tumors, and Cushing 
and Eisenhardt reported the surgical removal 
of an extramedullary tumor which had the 
typical gross appearance of a meningioma but 
which was proved by microscopic examination 
to be an astrocytoma. 

In addition to the extramedullary or “‘hetero- 
topic’ gliomas observed in the meninges, 
glioniatous tumors have been noted to occur 
entirely outside of the confines of the intra- 
cranial and intraspinal spaces. The most 
common site of occurrence of such tumors is in 
the region of the nose (2, 5, 7, 18, 22-24). 
Davis has expressed the belief that the so- 
called nasal gliomas should be designated as 
fbroglial heterotopias in the nasal region. 
Ewing has said that heterotopic glial tumors 
are “frequent in the sacral region and are 
usually associated with spina bifida.” 

From the Section on Neurologic Surgery and the Section on 
Pathologic Anatomy Mayo Clinic. Abstract of part of a thesis 
submitted by Dr. Cooper to the Graduate School of the Uni- 


versity of Minnesota in partial fulfillment of the requirements 
{or the degree of Doctor of Philosophy in Neurosurgery. 


NATURE OF THE PRESENT STUDY 


It is the purpose of this presentation to 
report data on 15 extramedullary gliomas 
along the spinal axis, but without any appar- 
ent attachment thereto, and which have not 
arisen by seeding from a primary intramedul- 
lary glial or intracerebral neoplasms. Those 
cases in which there was any reasonable doubt 
as to their primary extramedullary origin were 
eliminated from this study. It is significant 
that several of these tumors were believed to 
be neurofibromas or meningiomas prior to 
microscopic examination of the neoplastic tis- 
sue. All of these tumors were classified micro- 
scopically according to the classification of 
Bailey and Cushing and also the classification 
of Kernohan and associates (13). The neo- 
plasms in this series are classified into three 
groups: (1) intradural, extramedullary glio- 
mas, 9 cases; (2) extraspinal gliomas, 4 cases; 
(3) intraspinal and extraspinal gliomas, 2 
cases. Inasmuch as we have not found any 
previous report principally concerned with 
heterotopic spinal gliomas, representative 
cases of each of these groups are briefly re- 
ported. Only positive findings are recorded, 
and the results of tests or examinations not 
referred to may be presumed to have been 
negative. Data on age and sex of all patients 
are given in Table I. 


REPORT OF CASES 
The Intradural, Extramedullary Gliomas 


CasE 1. A housewife, aged 40 years, presented a 3 
years’ history of progressive weakness of lower ex- 
tremities and pain over thoracic portion of the spinal 
column, which extended anteriorly at the level of the 
nipple line bilaterally. Neurologic examination re- 
vealed loss of all sensory and motor function below 
the fourth thoracic segment. Laminectomy was 


performed, and an intradural, extramedullary, en- 
capsulated tumor the size of a small egg of a hen was 
removed in toto from its position anterior to the 
spinal cord at the level of the second thoracic verte- 
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TABLE I.—AGE AND SEX INCIDENCE OF I5 
CASES OF “HETEROTOPIC GLIOMAS,” AND 
THE DURATION OF SYMPTOMS PRIOR TO 


TABLE II.—PRINCIPAL SYMPTOMS AND SIGNS 
PRESENT IN Q CASES OF INTRADURAL 
EXTRAMEDULLARY GLIOMA 


INITIAL ADMISSION TO THE MAYO CLINIC 
= Cases in which 
t 
Age at Age at Duration of symptoms mon 
Case onset admission Sex prior to admission I. Symptoms 
Radicular pain 
I 37 yr. 40 yr. = 3 yr. ~ — 
‘ Weakness of lower extremities 5 
2 24 yr. 32 yr. M 8 yr. 
Lo k pai 
3 41 yr. 42 yr. F 6 mo. one : 
Urinary incontinence 
4 54 yr. 59 yr. M 5 yr. a : 
* II. Signs* 
5 16 yr. 20 yr. F 4 yr. Objective weakness of lower extremities 5 
6 39 yr. 40 yr. M To mo. Hypesthesia, anesthesia 5 
7 28 yr. 28 yr. M 6 mo. Tendon reflex changes 5 
8 48 yr. 48 yr. M 5 mo. Increased 3 
9 16 yr. 18 yr. F 2 yr. Decreased 2 
Io 38 yr. 44 yr. M 6 yr. *The results of neurologic examination were completely negative in 
2 cases. 
II 9 mo. 30 mo. M 2I mo. 
12 24 yr. 30 yr. M 6 yr. cord or nerve roots, and was lifted out in one piece 
= (Fig. 2). Microscopic study revealed the capsule to 
be composed of dense connective tissue which resem- 
14 20 yr. 32 yr. M 12 yr. bled dura mater. The neoplastic tissue was composed 
ee ae. poe M 159. of fibrillar astrocytes (Fig. 3) and closely resembled 
Ps ete r benign heterotopic glial tissue, which is often seen in 
the subarachnoid space in cases of spina bifida and 


bra. Microscopic examination demonstrated this 
tumor to be an ependymoma, grade 1 (Kernohan’s 
method). There was no evidence as long as 2 years 
postoperatively of a primary intramedullary neo- 
plasm. 

CAsE 2. A white man, aged 32 years, complained 
of low back pain of 8 years’ duration. This pain 
extended down the posterior aspect of both lower 
extremities to the heels. For 8 months prior to 
admission there had been progressive weakness of 
the lower extremities. At operation an intradural, 
extramedullary tumor, which was soft and well en- 
capsulated, was seen to extend from the level of the 
tenth thoracic to the fifth lumbar vertebra. It had 
no attachment to the spinal cord or nerve roots and 
was removed in toto. This tumor was an astrocytoma, 
grade 2 (Fig. 1). 

Case 8. A physician, aged 48 years, was referred 
to the Mayo Clinic because of a burning, sharp pain 
extending from the left sacroiliac area down the 
posterior aspect of the left lower extremity to the 
heel. The pain had been constantly present for 
5 months, and often awakened the patient from sleep. 
The results ot the neurologic examination were com- 
pletely negative. A clubfoot had been present since 
birth. A spinogram, using air as a contrast medium, 
revealed an intraspinal block opposite the first lum- 
bar vertebra. Laminectomy was performed, and an 
extramedullary cystic tumor was found lying ante- 
rior to the conus medullaris and cauda equina. The 
tumor was encapsulated and had the appearance of 
a neurofibroma. It was not attached to the spinal 


syringomyelia (1, 6, 11, 21) (Fig. 4). 

CasE 9. An unmarried woman, aged 18 years, was 
admitted complaining of “bilateral sciatica” and 
stiffness of her back of 2 years’ duration. The results 
of neurologic examination were entirely negative. A 
pantopaque myelogram revealed a complete intra- 
spinal block to the upward passage of the dye oppo- 
site the body of the second lumbar vertebra. A 
laminectomy revealed an intradural, extramedul- 
lary, reddish tumor mass overlying the conus medul- 
laris and extending down to the level of the upper 
border of the third lumbar vertebra. It was removed 
in one piece and was not attached to the spinal cord 
or to any nerve root. Microscopic examination 
revealed the tumor to be composed chiefly of ependy- 
mocytes arranged in loose sheets of cells. Many 
cells simulating oligodendrocytes were noted through- 
out the tumor (Fig. 5). Pathologic diagnosis was 
ependymoma, grade 1. 


There were 5 additional cases in this group 
of intradural, extramedullary gliomas. Sig- 
nificant data of these unreported cases will be 
included in the section entitled “Comment.” 


Extras pinal Gliomas 
Case 11. A boy, aged 21% years, was noted by 
his parents to have abdominal distention and url- 
nary and fecal retention. These symptoms had been 
progressive since the age of 9 months. Physical ex- 
amination revealed the abdomen to be distended, 
and the outline of the dilated colon was prominent 
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hans 
Fig. 1. a, left, Intradural, extramedullary astrocytoma, 


grade 2, in Case 2. Note the cellularity and tendency of 
these cells toward grouping. The nuclei are equal in size 


through the abdominal wall. The abdomen was 
tympanitic to percussion, and borborygmus was 
absent. A large, hard, immovable mass was palpated 
in the left side of the abdomen. On rectal examina- 
tion the examining finger was blocked at a depth of 
2 inches by a hard mass which originated posteriorly. 
The testes were undescended. Laparotomy was per- 
formed, and the pelvis was found to be filled by a 
hard tumor which was obstructing the bowel. Cecos- 
tomy was performed, but the child died 2 days post- 
operatively. 

At necropsy the tumor was described as follows: 
“The mass in the pelvis is of almost bony hardness 
and so completely fills the pelvis that it is impossible 
to get one’s hand into the bony pelvis itself, although 
a very distinct line of cleavage can be gained per- 
mitting the shelling out of this mass. No attachment 
of the mass to bony structure can be found.” Micro- 
scopic examination of the tumor revealed it to be an 
ependymoma, grade 1, of the epithelial type (Fig. 6). 
The histologic appearance of this tumor is strikingly 
similar to small heterotopic islands of glial tissue 
which are sometimes situated extraspinally in cases 
of spina bifida (6, 11) (Fig. 7). 

CasE 12. A white man, aged 30 years, stated that 
6 years prior to admission he had noticed a small 
nodule over the base of the spinal column. This 
mass had grown to the size of a cantaloupe by the 
time of admission (Fig. 8). The growth was surgi- 
cally removed and appeared to be attached to the 
coccyx, but had no intraspinal connections. Micro- 
scopic examination of the tumor revealed it to be a 
myxopapillary ependymoma, grade 1 (Fig. 9). 


There were 2 additional cases of extraspinal 


gliomas. The significant data of these will 
be included in section entitled ““Comment.”’ 
Intraspinal and Extraspinal Gliomas 


_CasE 14. A white man, aged 32 years, offered the 
single complaint of dribbling urinary incontinence 


(hematoxylin and eosin X70). b, Higher magnification of 


same tumor. No mitotic figures are present. Nuclei are 
uniform in size and shape (hematoxylin and eosin X 285). 


of 12 years’ duration. Neurologic examination re- 
vealed a saddle zone hypesthesia over third, fourth, 
and fifth sacral dermatomes bilaterally. Both Achil- 
les tendon reflexes were absent. A lumbosacral roent- 
genogram demonstrated spina bifida occulta involv- 
ing laminae of fourth and fifth lumbar vertebrae, and 
a tumor in the body of the sacrum, causing a cystic 
erosion of the sacrum. At operation a large, solid 
tumor was found originating extradurally opposite 
the upper sacral vertebrae, and eroding posteriorly, 
through the dorsum of the sacrum, and anteriorly 
through the body of the second sacral vertebra. The 
tumor was not attached to the filum terminale and 
had no intradural component. Microscopic examina- 
tion revealed this neoplasm to be a cellular ependy- 
moma, grade 1. In view of the frequency with which 
benign glial heterotopias are noted in cases of spina 
bifida (6, 11), the presence of a heterotopic glioma at 
the site of spina bifida occulta is of particular inter- 
est. 


One additional case of an intraspinal and 
extraspinal glioma was observed but is not 
reported here in detail. 


COMMENT 


The signs and symptoms of the tumors in 
this series are not distinctive, and simply 
reflect their location along the neuraxis. The 
signs and symptoms in the 9g cases of intra- 
dural, extramedullary glioma are summarized 
in Table II. There are other factors, however, 
concerning these cases, which are particularly 
germane to this report, and which should be 
pointed out. 

A. Incidence and duration of symptoms. The 
total series of spinal cord tumors at the Mayo 
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Fig. 2. Encapsulated intradural, extramedullary astro- 
cytoma described in Case 8. 


Clinic from 1915 to 1948 inclusive has recently 
been reviewed by one of us (Kernohan). The 
total number of intraspinal neoplasms in the 
series is 856. Of these 856 tumors, g were 
intraspinal but extramedullary gliomas. 
These 9 cases comprised the first group pre- 
sented in this report. Six of the 15 tumors in 
this series of heterotopic gliomas were extra- 
spinal or both intraspinal and extraspinal. 

The age of the patients at onset of symptoms 
varied from 9 months to 54 years, the mean 
age at onset being 27 years. Five of the 
patients were female and to were male, a ratio 
of 1:2. The average duration of symptoms 
prior to admission was 4 years and g months 
(Table I). 


Fig. 3. a, left, Section of tumor pictured in Figure 2. Su- 
perior half of photograph demonstrates the fibrous sheath 


which encapsulated the tumor. Inferior half of _——— 
demonstrates loose, fibrillar neoplastic tissue (hematoxyli 
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B. Level of the neoplasm. Three of the tumors 
(20 per cent) were in the thoracic region of the 
spinal sac. Two neoplasms were thoracolum- 
bar in location. Ten of the tumors were found 
at the lumbosacral level of the neuraxis. The 
fact that 67 per cent of these gliomas were 
found over the lumbosacral area of the neu- 
raxis should be compared with the level of 
lesion in the intramedullary spinal cord glio- 
mas (17). 

C. Histopathology of the heterotopic gliomas. 
In g of the 15 cases in this series the tumors 
were ependymomas. All three of the architec- 
tural variants of ependymoma described by 
Kernohan and Fletcher-Kernohan, the cellu- 
lar, epithelial, and myxopapillary variants 
were present. In most instances the ependy- 
momas demonstrated areas which repre- 
sented more than one of these cytoarchitec- 
tural types. All of the gliomas in this series 
were graded by the method recently proposed 
by Kernohan and his associates (13). None of 
these ependymomas was of higher degree of 
malignancy than that designated by grade 2. 
Four of the 9 intraspinal gliomas were ependy- 
momas, whereas 5 of the 6 extraspinal gliomas 
were ependymomas; that is, 44 per cent of the 
intraspinal gliomas were ependymomas, where- 
as 83 per cent of the extraspinal gliomas were 
ependymomas. 

Six of the 15 heterotopic gliomas were 
astrocytomas. Five of these astrocytomas 


were graded 1, and 1 was of grade 2 malig- 


and eosin X160). b, Higher magnification of astrocytoma, 
grade 1, — in a. Note the loose fibrillary network 
of glial fibers, and the small, diffusely arranged, astrocytic 


nuclei. 
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Fig. 4. Section of heterotopic nest of glial tissue in sub- 
arachnoid space in a case of syringomyelia. Note loose 
fibrillar quality of this nest and the astrocytic nuclei present. 
Compare this photograph with that of a heterotopic fibril- 
lar astrocytoma, grade 1, in Figure 3. 


nancy. There were no grade 3 or 4 astrocyto- 
mas (glioblastoma multiforme) in this series. 
Five of the astrocytomas were intraspinal, and 
I was extraspinal. 

D. Evidence supporting the thesis that extra- 
medullary gliomas may arise from glial heteroto- 
pias. It has already been pointed out that 
several previous investigators have suggested 
that tumors of glial origin found in the 
meninges may arise from subarachnoid glial 
heterotopias (3, 15). It is suggested that this 
explanation of the origin of extramedullary 
gliomas is a valid one, and accounts for the 
development of the neoplasms described in 


tumor, which was characterized by canal-like structures 
lined by ependymal cells. Compare with Figure 7a. b, 
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Fig. 5. Section of an intradural, extramedullary epen- 
dymoma in Case 9. This photomicrograph demonstrates 
an area of the tumor which is honeycombed and in which 
the simulate oligodendrocytes (hematoxylin and eosin 
X80). 


this report. Moreover, an analysis of the clin- 
ical and pathologic features of these cases 
affords considerable confirmatory evidence to 
such a hypothesis. The factors brought to 
light by this study may be summarized as 
follows: 

1. Lack of any apparent attachment of 
these tumors to the central nervous system 
and absence of signs of a primary neoplastic 
process within the brain or spinal cord.—Al- 
though subarachnoid glial heterotopias orig- 
inate by protrusion from the neuraxis (6), their 
stalks are 3 microns or less in diameter, and in 
many instances are lost. Similar heterotopias 


in a benign, extraspinal glial heterotopia illustrated in 
photomicrograph, Figure 7b. 
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Fig. 7. a, left, Benign, heterotopic glial island in sub- 
cutaneous tissue from a patient with spina bifida (from 
series of R. G. Fischer, 11) (Mallory’s phosphotungstic acid 


have been observed extraspinally, and in sev- 
eral cases were noted to lie in the subcutaneous 
tissues. 

2. The encapsulated appearance of many of 
these tumors.—Five of the 9 intraspinal neo- 
plasms were described as appearing definitely 
encapsulated. Four of these g tumors were 


Fig. 8. Large extraspinal tumor described in Case 12. 
This tumor was a low grade myxopapillary ependymoma. 


stain X20). b, Higher magnification of photomicrograph 
of ependyma-lined canal pictured in a. Compare with 
that in Figure 6b. 


believed by the surgeon to be neurofibromas 
and 1 was called a meningioma by the operat- 
ing surgeon. The extramedullary gliomas 
reported in the literature are described simi- 
larly. It would seem that a neoplasm arising 
in a heterotopic glial nest, which is often en- 
sheathed by pial or pial-arachnoidal membrane, 
should present such an encapsulated appear- 
ance. 

The fact that not all such tumors are encap- 
sulated is in keeping with the fact that not all 
glial heterotopias are encapsulated (6). 

3. Location of these tumors along the neu- 
raxis.—The frequency with which neuropatho- 
logic conditions dependent upon congenital 
defects occur in the lumbosacral area has been 
discussed frequently. ‘List reported that 62 
per cent of the dermoid tumors in his series were 
present in the lumbosacral area. This figure 
is strikingly similar to the 67 per cent of extra- 
medullary gliomas in this series which were 
present in the lumbosacral area. Moreover, 
List stated that dermoid and epidermoid tu- 
mors arise from aberrant cutaneous. tissue 
which is caught in the closure of the neural 
tube, thus allowing cutaneous tissue to come 
to rest in the intramedullary portion of the 
neuraxis. This process described by List is, 
figuratively speaking, the ‘mirror image”’ of 
the process whereby glial heterotopias are 
“pinched off” from the neural tube and 
assume an extramedullary and even an extra- 
spinal position (6). There are very few der- 
moid tumors along the large thoracic portion 
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of the spinal cord, and, as noted in this series, 
there are relatively few extramedullary glio- 
mas at the thoracic level of the neuraxis. 

Humphrey stated that 68 per cent of hetero- 
topic sensory ganglion cells within the central 
canal of the human spinal cord lie in the 
lumbosacral region. Here again this incidence 
is almost identical with the frequency of occur- 
rence of heterotopic gliomas in the lumbosacral 
region. Humphrey has expressed the belief 
that the presence of heterotopic sensory gang- 
lion cells is accounted for by a “pinching off” 
of neural crest primordium as the neural folds 
close. He concludes that such a mechanism 
would explain why the great majority of such 
cell groups occur in the sacral region of the 
cord, “for it is at the caudal end of the em- 
dryo that disparities in the developmental 
rates of related structures most often lead to 
such defects as rudimentary and other types 
of spina bifida.”’ The similarities between the 
observations and conclusions of List, Hum- 
phrey, and ourselves are so patently evident 
as to require no further elaboration. The 
mechanism of “‘pinching off” of heterotopias, 
either sensory ganglion cells, cutaneous tissue 
or glial nests, is considered established. The 
origin of dermoid tumors from cutaneous tis- 
sue ‘pinched off” by the neural tube cannot 
be doubted. The origin of gliomatous neo- 
plasms from heterotopic glial tissue ‘pinched 
off” from the neural tube would appear to be 
as likely. 

4. Frequent association of these tumors with 
congenital anomalies.—The frequency with 
which glial heterotopias occur in the presence 
of congenital anomalies has been established 
(3, 6, 25). Spina bifida is the most frequent 
congenital malformation in which such hetero- 
topias are found. Three (20 per cent) of these 
cases of heterotopic glioma demonstrated 
roentgenographic evidence of spina bifida 
occulta. It is not likely that this incidence of 
spina bifida is coincidental, particularly in 
light of the fact that 2 of these 3 cases demon- 
strated combined intraspinal and extraspinal 
gliomas. Other congenital anomalies, such as 
Clubfoot, undescended testes, and spondylolis- 
thesis, were also observed in this series. 

5. Histology of the heterotopic gliomas.— 
The histologic characteristics of the neo- 
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Fig. 9. Section of the tumor pictured in Figure 8. 
Myxopapillary ependymoma, grade 1 (hematoxylin and 
eosin X70). 


plasms in this series are strikingly similar to 
the histologic characteristics of glial hetero- 
topias. The lack of marked cellular activity, 
the degree of encapsulation and the cell types 
are almost parallel in a series of benign glial 
heterotopias (6) and this series of heterotopic 
gliomas. Comparison of the photomicrographs 
of these neoplasms (ligs. 3 and 6) with the 
photomicrographs of the subarachnoid and 
subcutaneous glial heterotopias (igs. 4 and 7) 
provides ample testimony of the pathologic 
similarity of these two categories of hetero- 
topic glial tissue. 

We believe that heterotopic gliomas develop 
from heterotopic glial tissue. The extramedul- 
lary gliomas reported in this study are be- 
lieved to have originated from subarachnoid 
and subcutaneous glial heterotopias. The 
origin of subarachnoid and subcutaneous glial 
heterotopias by a ‘pinching off” process from 
the neuraxis is described in an earlier commu- 
nication (6). Neoplastic changes in this hetero- 
topic, ‘‘pinched off” glial tissue are believed 
to result in the formation of heterotopic 
gliomas. 
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ENDOGENOUS ALLERGY TO STEROID HORMONES 


The Nature of Certain Disorders Related to Ovarian Function 


GEORGE P. HECKEL, M.D., Rochester, New York 


ERTAIN conditions related to the 
menstrual cycle have long been puz- 
zling to clinicians. Some types of 
pelvic pain, pain in the breasts, and 

other distressing symptoms varying with the 
rise and fall of ovarian activity cannot be ex- 
plained on the basis of present concepts of the 
activity of hormones. 

In a series of papers Zondek and his co- 
workers (12-15) called attention to endocrine 
allergy and showed that it may be associated 
with premenstrual tension and other disturb- 
ances related to menstruation and the meno- 
pause. The present study was begun with the 
idea that some light might be shed on the prob- 
lem of ovarian pain, commonly associated 
with signs of ovarian insufficiency, as shown 
by Heckel (6). It soon became apparent that 
a separation of this condition from premen- 
strual tension was frequently arbitrary. Many 
patients have symptoms of both conditions. 
Women who complain primarily of ovarian 
pain often have other symptoms which, if 
mentioned first by the patient, would prompt 
a diagnosis of premenstrual distress. Many 
patients who are troubled with tension, fa- 
tigue, and depression also have typical, al- 
though perhaps mild, ovarian pain. The ap- 
pearance of the scholarly study by Howard 
Taylor, Jr. (10, 11) of the congestion-fibrosis 
syndrome made it plain that this designation 
included both of the others, the etiology re- 
maining obscure. If one considers many cases 
of this type he soon begins to suspect that pre- 
menstrual distress, the syndrome of ovarian 
pain and insufficiency, and the congestion- 
fibrosis syndrome are all manifestations of the 
same process. 

The symptoms of premenstrual distress are 
well exemplified by those observed by Gilman 
in women who were sensitive to progesterone. 


From the Department of Obstetrics and Gynecology, The 
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He injected progesterone in the early part of 
the menstrual cycle in women who suffered 
from premenstrual tension at a time when 
they had no symptoms and when none of this 
hormone is present. Seven of the 14 women 
experienced their usual distress as a result of 
the injection. Symptoms included low ab- 
dominal pain, headache, backache, malaise, 
irritability and depression, fainting, vertigo, 
rhinorrhea, irritation of the throat, and pro- 
fuse cervical discharge. If one adds tension, 
fatigue, bloating, nausea, pain in the breasts, 
and menstrual irregularities, he has named 
most of the symptoms described in the three 
syndromes. In the syndrome of ovarian pain 
and insufficiency, a specific type of pelvic pain 
is considered, that arising from the ovary, 
associated in most cases with symptoms of 
ovarian failure. The congestion-fibrosis syn- 
drome includes all of these and adds gen- 
eralized pelvic pain and pain in the breasts, 
also frequently seen in the other two. 

As the investigation progressed other dis- 
orders associated with the menstrual cycle 
were studied. The climacteric was included. 
Many symptoms of the menopause are similar 
to those seen in the syndrome of ovarian pain, 
which is also a state of ovarian insufficiency. 
Thirteen cases of headache seemingly related 
to the menstrual cycle were studied. 

Zondek indicated that endocrine allergy is 
rare. If this is true, it would mean that other 
factors, still obscure, are more important. 
Endocrine allergy then would be in the cate- 
gory of a curiosity and would leave the prob- 
lem of the disorders related to the menstrual 
cycle as puzzling as ever, for they are not rare, 
but all too common, as any clinician will at- 
test. It appears on the contrary that allergy 
to steroids is not rare, but only not readily 
demonstrated. 

Before presenting the results of the investi- 
gation a discussion oi skin testing with steroid 
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substances is necessary, for the technique and 
associated phenomena are different from those 
of protein allergy. 

The technique of skin testing and the effect of 
the vehicle. In the beginning of the study 
steroids for testing were dissolved in sesame 
oil, U.S.P. Five milligrams of the crystalline 
material in 5 cubic centimeters of oil were 
placed in a clean glass vial and heated to about 
100 degrees C., on a hot plate for several hours. 
Estradiol, estrone, desoxycorticosterone, preg- 
nandiol, pregnenolone, progesterone, and test- 
osterone were the principal steroids used. Five 
hundredths (0.05) cubic centimeter of the 
solution containing 0.05 milligram of the ster- 
oid was injected wnder the dense portion of the 
skin.! The outer surfaces of the arms were 
used. Reactions were read in 24 hours. Posi- 
tive reactions are illustrated in Figures 1 to 4. 
Rough grading of slight to 4 plus was used. A 
slight (S) reaction was one that was doubtful 
while showing a minimal amount of tenderness 
and induration or redness. These were re- 
corded, since individuals vary in sensitivity 
from time to time and therefore the slight 
reaction might be significant. A 1 plus reac- 
tion was one of definite minimal induration, 
redness, and tenderness; 4 plus, a wheal over 
3 centimeters in diameter. Two and 3 plus 
indicated intermediate grades. A control test 
of 0.05 milligram of oil alone was always given. 

It soon became apparent that, although 
there were few reactions to the control, many 
more reactions to the steroids were seen than 
would be expected from the findings of Zondek 
and Bromberg (12 and 15) who used purified 
olive oil as a vehicle. After the appearance of 
the paper by Baer, Witten, and Allen report- 
ing that peanut oil was the vehicle least likely 
by itself to give reactions, a supply of the 
steroids in peanut oil was obtained and used in 
addition to the solutions in sesame oil pre- 
viously prepared. Tests with the same hor- 
mones in the two vehicles were given at the 
same time. Many more reactions were ob- 
tained with the steroids in sesame oil than 
with the same compounds in peanut oil (Table 
I). Tests with sesame oil as the vehicle were 
usually given in the right arm and those with 


'Intracutaneous injections cannot be interpreted because oil 
alone given by this route causes frequent reactions. 
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peanut oil in the left, but the difference was 
apparent also when the same arm was used for 
simultaneous tests with both vehicles (Fig. 1), 
Rarely a greater reaction would be seen with 
the steroids in peanut oil (Case 14, Figs. 2 and 
3). The incidence of reaction to the controls, 
sesame oil and peanut oil alone, was about the 
same. Eight per cent of the patients tested 
with sesame oil and 7 per cent of those tested 
with peanut oil reacted to the control injection 
of oil alone on the first testing. Whenever re- 
actions to the control occurred there were 
greater reactions to one or more steroids. 

The manufacturer then prepared some solu- 
tions in sesame oil to compare with the others. 
These also resulted in fewer reactions than 
those originally prepared with U.S.P. sesame 
oil. Inquiry revealed that the sesame oil used 
by the manufacturer was winterized, kept fora 
time at low temperature causing some of the 
fats to be removed. Also prepared by this 
manufacturer were microcrystalline suspen- 
sions in an aqueous vehicle of estradiol, estrone, 
progesterone, pregnandiol, and testosterone. 
Like solutions of the steroids in peanut oil and 
winterized sesame oil, these aqueous suspen- 
sions elicited reactions only in very sensitive 
patients. 

It seems that substances are present in 
U.S.P. sesame oil which have a potentiating or 
adjuvant effect on the ability of the steroid to 
elicit reactions, and that they are fatty sub- 
stances which are removed at low temperature. 

Variation in sensitivity of the skin. One 
might suppose that if skin sensitivity exists it 
could be demonstrated at one time as easily as 
at another. This is not the case, however. 
There is great variation in the ability of the 
skin to react to the steroids. Patients whose 
tests were negative on one day, might show 
several reactions at a later time. Conversely, 
some patients who had positive reactions on 
the first testing showed no reactions with a 
second testing. Later, positive reactions would 
again appear. Because of this a single testing 
might not reveal sensitivity.” Of the 73 pa- 


2Since false positive reactions are frequent when injections are 
made intracutaneously, Baer, Witten, and Allen suggested that 
variation in reactions might be due to the level at which the skin 
is exposed to the oil. Frequently oil injected under the dense 
portion of the skin runs out, thus gaining some access to the 
epidermis. These occurrences were observed, but no correlation 
was found with positive reactions. 
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Fig. 1. The effect of the vehicle is illustrated by simultaneous testing with the same steroids in U.S.P. sesame oil and 


in peanut oil. 


tients in the group with ovarian pain, skin 
sensitivity was revealed in 81 per cent of the 
patients on the first testing. Later testing and 
the occurrence of delayed and recurrent reac- 
tions revealed skin sensitivity in 91 per cent. 
During hyposensitization, when frequent in- 
jections were made, it was seen that sensi- 
tivity often fluctuated more or less regularly. 
Peaks of sensitivity occurred most commonly 
in midcycle and again a few days before men- 
struation (Case 11, Chart 1). Sensitivity of 
the skin is also influenced by the emotional 
state of the individual (Cases 2 and:12). 

Delayed and recurrent reactions. These reac- 
tions are probably related to variation in sensi- 
tivity. The delayed reactions were those which 
appeared sometime later than 24 or 48 hours 
after the original test, in one case as late as 2 
months. The recurrent reaction is one which, 
after appearing 24 to 48 hours after the initial 
testing, occurs again either spontaneously or 
after injection of the same or a similar steroid 
used in testing or hyposensitizing doses. They 
were not often observed after intramuscular 
injections probably because therapeutic 
amounts of steroids to which the patient was 
sensitive were seldom given. These reactions 
were somewhat differently defined by Zondek 
and Bromberg (12 and 15). 

In practice it is often not possible to differ- 
entiate these reactions and they have been 
considered together in the analysis. The 
mechanism of their production is obscure. 
They are assumed at present to be manifesta- 


tions of an increase in the patients’ sensi- 
tivity. 

The association of these reactions with ex- 
acerbation of symptoms in sensitive indi- 
viduals, occurring spontaneously or after a 
hyposensitizing injection, is striking. It can- 
not be said whether or not these reactions and 
the reactions in general involve circulating 
antibodies. Zondek (12) achieved passive 
transfer using a technique different from that 
used in testing. An aqueous solution of 
estrone was used. Passive transfer was tried 
several times, the oily solutions being used, 
without success. Of importance in this con- 
nection is the fact that reactions are not spe- 
cific—patients have sensitivity not to one 
steroid, but to several—and that local hyper- 
sensitivity of the skin occurs. 

Nonspecificity of reactions. Most patients 
who show sensitivity to one steroid are sensi- 
tive to others as well, and the steroids may 
not be closely related in their biological ac- 
tivity. In fact, most patients who were sensi- 
tive to steroids of the folliculoid type, estradiol 
and estrone, also showed sensitivity to mem- 
bers of the luteoid type, progesterone, preg- 
nandiol and pregnenolone, or to the testoid 
type, testosterone. This is shown in Table 
III. 

Local hypersensitivity of the skin. This term 
is indicative of a phenomenon which is de- 
scribed because it may prove of importance in 
a later understanding of sensitivity of the skin 
to steroids. In a patient, Case 14, very sensi- 
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SESAME OIL CONTROL S 


ANDROSTERONE S 


CHOLESTEROL 
DESOXYCORTICOSTERONE S 


ESTRADIOL 


Fig. 2. 


PEANUT OIL CONTROL 2 + 


CHOLESTEROL 


DESOXYGORTICOSTERONE NEG, 


ESTRADIOL NEG, 


ESTRONE 


Fig. 3. 
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ESTRONE 1+ 


PREGNANDIOL 3+ 


s PREGNENOLONE 


PROGESTERONE 


2+ 


TESTOSTERONE NEG 


PREGNANDIOL’ + 


NEG, 
PREGNENOLONE 1! + 


PROGESTERONE NEG. 


i+ TESTOSTERONE NEG. 


Figs. 2 and 3. Simultaneous testing with steroids in sesame oil and in peanut oil. Reaction of the peanut oil control, 
Figure 3, is probably due to the proximity of the strongly positive reaction to pregnandiol. Compare with Figure 4. 


tive to several steroids in both sesame and 
peanut oil (Figs. 2 and 3) it was noted that the 
control injection of peanut oil alone, about 4 
centimeters from a 3 plus reaction to preg- 
nandiol, was almost equally positive (Fig. 3). 
To see whether the proximity of the strongly 
positive reaction had affected the control, 
tests were arranged in the following manner: 
Three control injections of peanut oil alone 
were placed one under the other about 3 centi- 
meters apart. At equal distances below, preg- 
nandiol, estrone, and estradiol were placed. 
The control nearest the positive reaction was 
strongly positive, the next one above was less 
so and the one farthest away was negative. 
Local hypersensitivity of the skin, manifested 
by a reaction to the peanut oil vehicle alone, 
was present a distance of at least 5 centimeters 


from the strongly positive reaction. Three 
centimeters beyond this an identical control 
was negative (Fig. 4). 

Baer, Witten, and Allen reported reactions 
to the control in the absence of any reaction 
to the steroids. This was not observed. When- 
ever there were positive reactions to the con- 
trol, one or more of the steroids showed 
greater reactions, as in Case 14, Figure 2. 
That androsterone should have been negative 
in this case, although it was about equidistant 
from pregnandiol and the control, both strongly 
positive, suggests that the steroid is carried 
along upward toward the axilla by the flow of 
lymph and is concentrated by oil lying proxi- 
mal to it, thus producing a second positive 
reaction. This would also explain why the 
estrone, below the positive pregnandiol in Fig- 
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PEANUT QiL CONTROL NEG. 


PEANUT OIL CONTROL §S 


PEANUT OIL CONTROL | + 


PREGNANDIOL 2 + 


x? ESTRONE s 


ESTRADIOL t+ 


Fig. 4. Local hypersensitivity of the skin. Later testing in the case shown in Figures 2 and 3. Positive controls 
above the reaction to pregnandiol, with only a slight reaction to estrone below, suggest that the steroid was carried up- 
ward by flow of lymph and concentrated by the oil lying between strongly positive reaction and axilla. 


ure 4, Should be less positive than the control, 
an equal distance above. 

Production or aggravation of symptoms by 
tests or by intramuscular injections of steroids. 
The production of symptoms of premenstrual 
distress early in the menstrual cycle by intra- 
muscular injection of progesterone was shown 
by Gilman. Such general reactions were noted 
in g cases. Case 12 is an example in which 
symptoms were greatly aggravated by estra- 
diol dipropionate. Any steroid in therapeutic 
amounts caused, after a time, aggravation of 
symptoms in Case 16. Local reactions con- 
sisting of swelling and soreness at the site of 
the intramuscular injections were noted in 10 
cases. It was surprising to find that in 24 
cases skin tests produced or aggravated symp- 
toms. This was usually associated with local 
reactions but in 2 cases it was seen without 
any clearly defined local reaction to the skin 
tests. One of these is briefly described: Case 
1, E.S., had symptoms of severe tension 
with a feeling of intracranial swelling, aching 
pelvic pain, nausea, and fatigue produced 
in the early part of the cycle, 9th and roth 
days, by the subcutaneous injection of preg- 
nandiol, 0.05 milligram. This patient, 34 
years of age, was relieved for the first time 
in nearly 20 years of premenstrual distress 
during hyposensitization consisting of injec- 
tions three times weekly of an aqueous sus- 
pension of pregnandiol, o.coo1 milligram 
subcutaneously. These reactions, even in the 


absence of demonstrated sensitivity of the 
skin, are taken as evidence of the presence of 
allergy to steroid hormones. 
Hyposensitization. The technique of hypo- 
sensitization was as follows: a dilution of 
steroid in 0.05 cubic centimeter of oil (or of a 
microcrystalline suspension of the steroid in 


TABLE I.—EFFECT OF THE VEHICLE 


Sesame oil | Peanut oil 


No. | %*| No. %* 


Cases tested 256 147 
Cases with 1 or more positive reactions 174 68 5r | 35 
Maximum reactions 
Slight 23 9 29 | 20 
1+ 86 34 15 | 10 
2+ 46 18 5 3 
3+ 12 5 I 0.7 
4+ 7 3 0.7 
Cases with maximum reaction, 1+ or 
greater 59 22 15 
Cases with maximum reactions greater 
than 1-+ 75 29 7 5 
Cases reacting to control, vehicle alone 21 8 10 7 


*Percentages in the tables are calculated to the nearest decimal. 


Table I. Comparative results of first testing with 
steroids dissolved in U. S. P. sesame oil and peanut oil. 
First tests alone are considered since multiple testing reveals 
more reactions, and many patients were tested several 
times. The 147 patients tested with steroids in peanut oil 
were tested at the same time with the same compounds in 
sesame oil. Note that slight reactions were the majority 
of the reactions with peanut oil while the majority of the 
reactions with sesame oil were 1 plus or greater. 
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TABLE II. —COMPARISON ‘OF RE ACTIONS IN THE VARIOUS CATEGORIES 


showing Maximum reactions Reactions Reactions Fi pais 
one or more shown on 1+ or ureater ‘dal = 
Num positive first testing greater than 1+ He = 
her ot reactions on first on first wm... t 
on first testing testing 
testing Number of-cases 
No. % S rt 2+ 3+ 4+ No. % No. % No. % 
Ov arian pain and: congestion 
fibrosis syndromes 73 59 81 ir 29 II 7 1 48 66 19 26 21 29 
Premenstrual I distress gl 26 84 3 15 6 I 1 23 74 8 26 1 36 
Painful breasts. 20 16 80 2 6 4 2 2 14 7° 8 40 9 45 
c limacteric 25 22 88 2 7 II ° 2 20 80 13 52 8 32 
Endometriosis 10 6 60 ° 3 3 ° ° 6 60 3 3o 3 30 
Hy pogonadism 10 8 80 I 4 2 I ° 7 70 3 30 1 10 
Headache related to the 
menstrual cycle 13 Ir 85 I 6 3 ° I 10 77 4 31 1 9 
{ Male 16 6 37 I 5 ° ° ° 5 3l ° ° 4 25 
Controls Female 24 9 38 7 2 ° ° ° 2 8 ° ° 3 13 
Total 40 15 38 8 7 ° ° ° 7 18 ° ° 7 18 
Table II. First tests only are considered here in order that the control subjects, the majority of whom were tested 


only once, may be compared. If all tests are considered in the first category, 91 per cent showed reactions. 


an aqueous vehicle) was given by shallow sub- 
cutaneous injection 1 to 3 times weekly. In 
the majority of the cases the patients them- 
selves or some member of their family gave the 
injections approximately every other day. 
The sites used were the outer surfaces of arms 
or thighs. 

Dissimilarity of effects of different steroids. 
A surprising finding in 7 of the g2 cases in 
which hyposensitization was used was the oc- 
currence of different subjective reactions with 
2 different steroids to both of which the pa- 
tient was sensitive. This is illustrated by 
Cases 12 and 15. These patients reported that 
with one steroid one set of symptoms was re- 
lieved, and that with another, others were 
alleviated. With the alleviation of 1 group of 
symptoms others might be aggravated. 

Beneficial effect of large doses of steroids. Re- 
lief of symptoms by large doses of a hormone 
to which the patient is not sensitive was noted 
by Zondek and Bromberg (15). Relief of 75 per 
cent of patients with the syndrome of ovarian 
pain by large doses of estrogen has been shown 
by Heckel (6). The usual treatment for pre- 
menstrual tension is the administration of 
therapeutic doses of steroid. Male hormone 
is the one most commonly recommended, but 


some patients obtain greater benefit from es- 
trogens and some from progestins. In this con- 
nection it is interesting that of 31 cases of pre- 
menstrual distress the majority, 23, showed 
skin sensitivity to pregnandiol (Table III). 
One can but speculate as to the mechanism 
of the beneficial effect of steroids. Zondek and 
Bromberg (15) suggested that the large amount 
of hormone to which the patient was not sensi- 
tive suppressed activity of the hypophysis and 
thus prevented production of the offending 
hormone. The author suggests that the large 
amount of steroid decreases in some unknown 
manner the sensitivity of the patient so that 
she is less disturbed by the offending steroid. 
Such a concept is supported by the finding of 
Hansen-Pruss and Raymond. In their study 
of skin sensitivity to allergens during the men- 
strual cycle they found that the greatest skin 
sensitivity coincides with the period of estro- 
genic deprivation, for example at the end of 
the menstruation. The skin is less sensitive 
when the higher levels of estrogen prevail. 
Symptoms were notably relieved for short 
periods by large amounts of steroid in 47 
cases. Doses were of the order of 2.5. milli- 
grams to 5 milligrams of estradiol benzoate or 
dipropionate, 50 milligrams of testosterone, 
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TABLE III.—COMPARISON OF REACTIONS TO THE VARIOUS STEROIDS 
4 Per cent of cases showing positive reactions, including all testings 
Number 
of cases 
tested Bll =. With either sesame or peanut oil 

Ovarian pein and congestion fibrosis syndromes 73 43 gl 47 10 5 21 36 47 56 27 37 37 
Premenstrual distress 31 23 84 61 13 17 19 36 42 74 23 26 30 
Painful breasts 20 II 85 64 ° ) 20 50 55 60 35 50 23 
Climacteric 25 13 84 62 20 8 36 56 60 56 40 36 44 
Endometriosis 10 5 80 60 ° ° 40 30 50 50 40 30 40 
Hypogonadism 10 4 80 75 ° ° 10 30 40 40 10 30 10 
Headache related to the menstrual cycle 13 7 85 14 15 ° 31 38 54 15 31 46 38 
Miscellaneous 34 17 85 53 9 6 32 47 35 53 44 56 38 
Female 24 21 17 20 ° ° 8 ° 13 17 17 8 4 
Controls { Male 16 12 50 25 ° 8 6 19 31 25 6 13 19 
| Total 40 33 30 27 ° 3 8 8 20 20 13 10 10 
Total 256 156 77 47 8 6 22 36 43 50 20 35 32 


Table II]. The percentage of patients in each category who reacted at one time or another to the various steroids is 
shown here. All reactions, slight (S) to 4 plus are considered. 


progesterone, and pregnenolone acetate, and 
10 to 30 milligrams daily by mouth of methyl 
testosterone and anhydro-hydroxy progeste- 
rone. 

The presence of other allergies in sensitive 
individuals. There seems to be no relation be- 
tween seasonal and other protein allergies and 
steroid allergy. Of 78 carefully questioned pa- 
tients with skin sensitivity to steroids, 38 gave 
evidence of other allergies, 40 did not. Of 15 
control subjects, men and women with posi- 
tive skin tests, 4 had histories of other aller- 
gies, 11 did not. Of 2 men showing striking 
positive reactions (delayed) neither had known 
allergies. Another with seasonal allergies 
showed no sensitivity. One of the female con- 
trols who had delayed reactions (occurring in 
midcycle) had moderate seasonal allergy. 
Differential blood counts in 22 revealed an 
eosinophil count of over 5 per cent in only 4 
cases. 

Antihistaminics were used in 14 cases. They 
seemed to relieve itching in 2, one patient with 
general and the other one with vulval pruritus. 
There was no notable effect on other symp- 
toms. 


Psychogenic factors. As in protein allergy 
the emotional state of the subject is im- 
portant. 

During distressing episodes in the lives of 
several of the patients recurrent reactions ap- 
peared along with an exacerbation of symp- 
toms (see Case 12). Emotional upsets seem to 
increase local and general sensitivity. Case 2, 
E.D., a 22 year old, primipara, began to have 
irritability , headache, bloating, and sore breasts 
about a year after a normal delivery. Symp- 
toms were most noticeable after menstruation. 
Skin tests showed sensitivity to estradiol and 
pregnandiol. She began to feel better after the 
skin tests and, after 3 hyposensitizing doses of 
pregnandiol, o.1 milligram, she was symptom- 
free. A month later she reported that coinci- 
dent with a family quarrel symptoms recurred 
along with marked recurrent reactions which 
were observed to be still present 1o days later. 
This episode occurred during menstruation, an 
unusual time in the cycle for symptoms or 
recurrent reactions to begin. 

The clinical conditions studied. Since the 
conditions thought to be manifestations of 
endocrine allergy have been ill defined, analy- 
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TABLE IV.—COMPARISON OF MOST FREQUENTLY OCCURRING SYMPTOMS 


| 3] a 2| 2 | 3 
Ovarian pain and congestion 
fibrosis syndromes 73 100 47 19 45 36 27 18 23 26 7 7 38 3 
Premenstrual distress gr 29 65 65 42 45 36 48 58 23 29 70 36 ° 
Painful breasts (6 with benign tumors) 20 45 100 30 30 30 20 15 10 10 10 10 15 ° 
Climacteric 25 32 40 28 48 44 32 4 60 64 20 8 40 50 
Endometriosis 10 60 40 10 20 30 10 10 20 20 ° ° 50 ° 
Hypogonadism 10 40 40 20 30 30 20 ° 30 10 ° ° 30 60 
Headache related to the 
menstrual cycle 13 31 38 23 ° ° 8 15 100 8 8 ° 0.8 15 


sis and correlation of symptoms and of skin 
sensitivity and reactions to hyposensitization 
have been attempted. Cases were divided into 
g categories based on the clinical diagnosis as 
follows: (1) ovarian pain and congestion-fi- 
brosis syndrome, 73 cases; (2) premenstrual 
distress, 31 cases; (3) painful breasts, includ- 
ing chronic cystic mastitis, 20 cases; (4) cli- 
macteric, 25 cases; (5) endometriosis, 10 cases; 
(6) hypogonadism, 10 cases; (7) headache 
related to the menstrual cycle, 13 cases; 
(8) miscellaneous, 34 cases; and (9) controls, 
24 women and 16 men, 4o cases. That cate- 
gories 1 through 7 have much in common is 
indicated by the comparison of symptoms in 
Table IV. The ones tabulated are those which 
occurred most frequently in an analysis of 
more than 4osymptoms. The occurrence of 16 
minor symptoms is shown in Table IV. They 
are shown because in some cases one or more 
of them were of considerable importance. 
Cases in which changes in menstruation 
were noted during the course of the affection 
and before skin testing, are shown. These 
changes include intercyclic bleeding, menor- 
rhagia, oligomenorrhea, and hypomenorrhea. 
In several cases skin testing or hyposensitiza- 
tion was followed by an improvement in the 
menstrual pattern. In 2 cases with amenor- 
rhea menstruation occurred within a few days 
after skin testing. It had been absent for 11 
weeks in one patient and more than a year in 
the other. The latter patient had failed to 
bleed previously even after usually adequate 
therapeutic amounts of estrogen and pro- 


gesterone. Both continued to menstruate reg- 
ularly during more than a year of hyposensi- 
tization. 

It is not an unreasonable hypothesis that at 
least the first four of these conditions have a 
common etiology. From the analysis of the 
reactions to the skin tests in Tables II and III 
it may be inferred that sensitivity to steroid 
hormones is a common factor and the results 
of hyposensitization shown in Table VI sup- 
port this inference. The 6 cases, which follow 
brief discussions of the categories, illustrate 
further the similarity of these conditions. 

Ovarian pain and congestion-fibrosis syn- 
dromes. These syndromes have recently been 
discussed by two authors, Heckel, 1948, and 
Taylor, 1949. Heckel approached the problem 
from the point of view of the clinical manifesta- 
tions of pain and tenderness of the ovary, 
usually the right, and the signs of ovarian in- 
sufficiency with aggravation of symptoms and 
usual occurrence of pain in the other ovary if 
one is removed. Taylor approached the prob- 
lem from the historical and pathological points 
of view. The condition has been explained dif- 
ferently at various times and in different parts 
of the world. Names for it include oophoritis, 
parametritis, pelvic congestion, and salpingi- 
tis. Sixty-two of the 73 cases in the first cate- 
gory were cases of fairly typical ovarian pain. 
In 11 the pelvic pain was less specific. It 
seems clear that the syndrome of ovarian pain 
is the most common manifestation of the more 
general congestion-fibrosis syndrome. In some 
of these cases the ureter seems to be involved. 
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Chart 1. Case 11, S.B., aged 23 years. Skin reactions to estrone, 0.0000005 milligram in sesame oil subcutaneously every 
other day, 1948, and to pregnandiol 0.1 milligram in aqueous suspension weekly in 1949. During 4 months of treatment 
in 1948 and a year later, 1949, symptoms of nausea, dizziness, ovarian pain, and premenstrual painful engorgement 
of breasts disappeared. They returned after treatment was stopped. P, Mittelschmerz, pain in left lower quadrant; check 
mark indicates subcutaneous injection of 0.1 milligram of pregnandiol in aqueous suspension; O, erythema and induration, 
maximum 2 to 3 centimeters; b, bleeding at site of injection obscured reaction; «, pregnenolone, o.1 milligram in oil given 


subcutaneously. 


Ureteral dilatation, like pressure on the ovary, 
may reproduce the pain, and in some it has 
been felt that a slight ureteral kink was pres- 
ent. One such patient Case 3, L.S., age 39, 
had been incapacitated much of the time for 
more than a year with practically constant 
pain in the left lower quadrant. The left ovary 
was extremely tender and she experienced 
nausea and intestinal cramps. Ureteral dilata- 
tion for a slight ureteral kink on the left had 
given no notable relief. She was sensitive to 
pregnandiol and pregnenolone. Symptoms 
were aggravated by the tests and by doses of 
pregnandiol over 0.0005 milligram in sesame 
oil. Hyposensitization, beginning with preg- 
nandiol, 0.0005 milligram, resulted within 2 
weeks in considerable relief of all symptoms. 
Over a period of 6 months symptoms of lower 
quadrant pain, nausea, and retching occurred 
only for a day or 2 in midcycle and premen- 
strually. Subsequently symptoms practically 
disappeared with continued hyposensitization. 

It seems probable that the entire pelvis in- 
cluding ureters and even bladder may be in- 
volved in the allergic reaction. The more ac- 
tive ovary, usually the right, is the principal 


focus of pain. The remaining ovary becomes 
painful if one is removed and pain may persist 
if the genital organs are removed or inacti- 
vated by radiation. Two such cases are in- 
cluded in the first category. In Case 4, B.S., 
age 42, and in Case 5, M.P., age 39, patients 
had right ovarian pain of long standing along 
with other symptoms of the syndrome. Bi- 
lateral salpingo-oophorectomy and hysterec- 
tomy in the first case and x-ray sterilization in 
the second resulted in relief but not cessation 
of the pain in the right lower quadrant. Other 
symptoms continued to be troublesome. Se- 
vere hot flashes in the former case were re- 
lieved by hyposensitization with pregnandiol, 
0.005 milligram 3 times weekly. The latter 
patient with more complex symptoms includ- 
ing headache and hot flashes was improved by 
pregnenolone acetate, 50 milligrams 2 or 3 
times weekly. She was very sensitive by skin 
test to a number of steroids, particularly 
estradiol and pregnandiol, but not to preg- 
nenolone. Definite pathological changes were 
absent in the pelvic organs of both of these pa- 
tients. Those of the second patient had been 
previously observed during an abdominal op- 
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TABLE V.—COMPARISON OF THE MINOR SYMPTOMS 


| 


San | > ‘3 2 
Ea S's a “4 
Ovarian pain and 
congestion fibro-| 73 8 7 5 ° 7 
sis syndromes 
Premenstrual 
distress 31 6 6 10 13 13 6 
Painful breasts 20 5 15 ° 5 5 5 
Climacteric 25 12 ° 4 20 4 ° 
Endometriosis Io ° 10 ° ° ° ° 
Hypogonadism 10 ° 20 ° 10 ° ° 
Headache related 
tothe menstrual! 13 ° ° ° ° ° 8 
cycle 


xe xe 
re 
23 ‘a | 5s & 3 
I ° 7 5 I ° ° 5 | 4 
| 

3 13 3 6 6 | 13 6 ° 3 | 3 

° ° ° 5 10 ° 5 5 5 | o 
12 12 ° 4 4 4 4 16 4 | 8 
° ° ° 10 ° ° ° ° © | Io 
° ° ° ° ° ° ° ° ° ° 
° ° ° ° 8 ° ° ° ° ° 


eration. Findings of congestion and fibrosis 
are at times observed, however (10, 11). 
Pathological results of allergy when they occur 
are of this nature. It is interesting that the 
edema and congestion occasionally observed 
in the pelvis was said, apparently intuitively, 
by James Goodall and Power, to be allergy. 

Symptoms make their appearance gradually 
during the reproductive years, or they begin 
at the menarche or soon after pregnancy. 
Fourteen of the 73 women in this category 
dated their symptoms from delivery or abor- 
tion. Thirty-nine of the 73 women had been 
previously pregnant. Taylor (10, 11) noted 
lowered fertility and tendency to abortion in 
the congestion-fibrosis syndrome. 

The importance of ovarian insufficiency in 
this category has been stressed. The hypothe- 
sis that ovarian failure or insufficiency ini- 
tiates the endogenous allergy, resulting in any 
or all of the clinical categories 1 to 7, is sug- 
gested by the findings in the climacteric and in 
hypogonadism shown in the tables and the 
fact that rhany women develop premenstrual 
distress, painful breasts, and ovarian pain as 
they approach the menopause. 

Premenstrual distress. Symptoms of this 
condition, often called premenstrual tension, 
are by definition most troublesome in the days 
preceding menstruation. Indeed, in many 
cases they are confined to the premenstrual 
phase. It is not surprising, therefore, that 74 
per cent of the patients in this category proved 


to be sensitive to pregnandiol by skin test 
(Table III). It is in this condition particularly 
that psychic factors have been considered im- 
portant. If we consider the condition an al- 
lergy a measure of synthesis is possible. As has 
been indicated, sensitivity as evidenced by skin 
tests, is greater premenstrually. To this add 
allergy to pregnandiol or a related compound 
present only at this time and the conscious and 
unconscious anxieties associated with the ap- 
proach of menstruation, and a potent mixture 
for producing an allergic episode is produced. 
Psychic effects of the ovarian hormones in 
normal women have been shown (2). 

Painful breasts. This group includes vary- 
ing degrees of so called chronic cystic mastitis, 
ranging from cases of prominent glandular 
tissue which becomes swollen and tender pre- 
menstrually to cases in which patients had 
previously had benign tumors excised. All of 
the steroids and even chorionic gonadotropin 
have been found to be useful therapeutically 
in certain cases. This may be due to relief of 
sensitivity by a therapeutic dose of steroid to 
which the patient is not particularly sensitive. 
(See “Beneficial Effect of Large Doses of 
Steroids,” on a preceding page.) Chorionic 
gonadotropin might do the same thing or it 
might operate by way ‘of an effect on the 
steroids. Hyposensitization in this group was 
very effective in some cases (Case 11, Chart 1). 
In an equal number of patients it was tempo- 
rary or ineffective (Table VI). 
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TABLE VI.—RESULTS OF HYPOSENSITIZATION 


No. with 
reactions prov 
Number 1+ or Symptoms, during Fail 
of cases | greater | | Of eff hyposen- — 
on first y tes’ of effects | sensi sitization | Tes¥ 
testing 4 
Ovarian pain and congestion fibrosis syndromes 13 48 8 2 20 16 6 7 
Premenstrual distress 31 23 7 I 22 13 4 5 
Painful breasts 20 14 2 ° 9 4 I 4 
Climacteric 25 13 3 4 12 8 I 3 
Endometriosis 10 6 2 ° 5 3 I I 
Hypogonadism 10 7 ° ° 3 2 ° I 
Headache related to the menstrual cycle 13 10 I ° 5 2 3 ° 
Acne 5 4 ° ° 4 4 ° ° 
Cases of acne from other categories 14 9 I ° 5 4 ° I 
Multiple sclerosis 8* 6 ° ° I ° I ° 
Hydrarthrosis related to the menstrual cycle 2 ° ° ° 2 ° 2 ° 
Retinitis 2 2 ° ° I I ° ° 
Premenstrual dermatitis and rhinitis 2 I ° ° 2 ° 2 ° 
Premenstrual edema of eyelids I I ° ° I I ° ° 


*Including 2 from other categories. 


Table VI. The number of patients in the various categories manifesting certain allergic phenomena and the results of 
hyposensitization areshown. Cases improved were those whose relief during hyposensitization could reasonably be ascribed 
to the treatment. In those listed as questionable the extent to which hyposensitization contributed to the improvement 


was doubtful. Failures showed no improvement during treatment. Improvement in endometriosis was reli 


toms (Tables IV and V) not of the pathological condition. 


One of the cases of hypogonadism illustrates 
a close connection between sensitivity of the 
skin and of the breasts. In Case 6, H.S., age 
26, patient had never menstruated spontane- 
ously. She had poorly developed breasts which 
had not been the source of any discomfort. 
Menstruation had been induced for several 
years with estrogen and progesterone. She 
chose this therapy because with it she felt 
better. Induced menstruation occurred 
monthly 4 to 5 days after intramuscular in- 
jection of 50 milligrams of progesterone, estro- 
gen having been taken by mouth throughout 
the month. She reported that between the in- 
jection and the onset of bleeding her breasts 
became heavy and painful and that there was 
soreness at the site of injection of progesterone. 
Skin tests revealed 2 plus and 3 plus reactions 
to pregnandiol, the excretion product of pro- 
gesterone. 

Climacteric. It is the opinion of the author 
that the symptoms of the climacteric, as op- 
posed to signs of bleeding or atrophy, are in 
part the result of endogenous allergy. Ovarian 


of symp- 


failure or insufficiency underlies the develop- 
ment of the allergy. The insufficiency is di- 
rectly responsible for the abnormal bleeding 
and atrophy seen in these conditions, but it 
brings about symptoms by first inducing en- 
docrine allergy. The findings on which this 
opinion is based are tabulated in Tables II 
through VI and are illustrated by Cases 12 
and 16. The researches of Reynolds and 
Kaminester foreshadowed such a concept. 
They showed by means of an objective re- 
sponse (the increase in finger volume induced 
by estrogen) that the hot flashes of meno- 
pausal patients are the manifestation of an 
abnormal response to estrogen. Therapy with 
estrogens resulted in a decrease in frequency 
of the abnormal responses. Here again psy- 
chogenic factors are important. Reynolds and 
his co-workers found the greatest improve- 
ment (decrease in incidence of abnormal re- 
sponse to estrogen) in a group of neurotic pa- 
tients treated by appropriate methods. 
Endometriosis. The number of cases now 
becomes too small to say much about, but of 
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these 10 cases of endometriosis, all but 1 
proved at operation, 8 showed sensitivity by 
skin tests. The similarity of the symptoms to 
those of the ovarian pain and congestion- 
fibrosis syndrome is striking. Patients with 
endometriosis usually have most of their pain 
during menstruation, but, particularly if the 
pelvic pathology is not far advanced, some do 
not, and in these it may be impossible to dif- 
ferentiate the condition from ovarian pain or 
congestion-fibrosis without laparotomy. Im- 
provement of 3 of 5 cases of endometriosis 
with hyposensitization (Table V1) is, of course, 
relief of symptoms, not of the endometriosis. 
This suggests the following hypothesis for this 
disease: in patients in whom genital mem- 
branes have cells with the potentiality of be- 
coming endometrial cells (theory of celomic 
metaplasia) endogenous allergy with resulting 
congestion-fibrosis is the exciting factor in the 
metaplasia of those cells. 

Hypogonadism. One would suppose that if 
gonadal function were very slight or absent 
there would be no opportunity for develop- 
ment of allergy or if previously present it 
would subside as function waned. It should 
be the middle ground between no function and 
normal function where allergy would be trou- 
blesome. This may be so. It would explain 
why menopausal symptoms ultimately disap- 
pear. One case illustrates increase and then 
decrease of symptoms as ovarian function im- 
proved. Patient K.R., age 30, Case 7, during a 
period of amenorrhea of several months’ dura- 
tion experienced hot flashes and occipital 
headaches. When menstruation began after 
substitute therapy with estrogen and pro- 
gesterone, her symptoms increased and in addi- 
tion ovarian pain, bloating, dizziness, and 
mastodynia made their appearance. At this 
time she showed skin sensitivity to several 
steroids. After menstruation became estab- 
lished her symptoms subsided. In Case 6, pa- 
tient experienced no notable symptoms until 
she developed pain in the breasts following re- 
peated treatment with progesterone. Hot 
flashes occasionally follow injection of pro- 
gesterone in hypogonadal women. 

Headache related to the menstrual cycle. This 
group includes a few cases with aura which 
could be classed as true migraine. Relief with 
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hyposensitization was only temporary (2 or 3 
months) in at least 2 of the cases. Both of 
these had marked sensitivity to several ster- 
oids, however. One patient with hypogonad- 
ism with severe recurrent headaches of long 
standing experienced very considerable relief 
over a period of nearly a year with hyposensi- 
tization with progesterone to which she had a 
2 plus reaction. One patient with headache 
during menstruation had negative skin tests, 
It is generally true of steroid allergy that 
symptoms are relieved with the onset of men- 
struation. Thus no relation of this allergy to 
dysmenorrhea has appeared. 

Miscellaneous. The miscellaneous group in- 
cludes a number of patients with dermatoses 
and other conditions difficult to classify, a few 
of pregnancy, and the cases of acne, multiple 
sclerosis, dermatitis, and retinitis as shown in 
Table VI. 

Interest in multiple sclerosis was aroused 
when one patient with typical ovarian pain 
developed it and in another case classed as 
painful breasts (Case 14) patient proved to 
have the condition. One patient, Case 8, 
J.D., aged 30, whose symptoms of dizziness 
and diplopia began premenstrually showed 
strongly positive reactions to progesterone 
and pregnandiol as well as to estrone. The 


_ spinal fluid gold curve of multiple sclerosis was 


present at this time. Symptoms were clearing 
when hyposensitization with progesterone was 
begun. During 24 months of hyposensitization 
the patient has been normal except for 2 brief 
episodes of numbness. Long spontaneous re- 
missions are common in multiple sclerosis but 
the rate of skin sensitivity in these cases seems 
high (Table VI) and allergy has long been 
suspected as an etiological factor. The case of 
retinitis which improved during hyposensitiza- 
tion was a 38 year old woman, Case 9, E.V. 
Vision in one eye had been failing for some 
months. A diagnosis of retinitis had been 
made by an ophthalmologist. She had been 
completely studied medically with negative 
results. Skin tests revealed 4 plus sensitivity 
to estrone. Hyposensitization with estrone, 
0.05 milligram twice weekly over a period of 3 
months coincided with clearing of the process. 
There has been no recurrence in over 2 years. 
Keratitis rosacea has been shown to be asso- 
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ciated with steroid allergy (14 and 16). One 
patient with ovarian pain had a persistent 
blepharitis which completely cleared along 
with improvement of other symptoms with 
hyposensitization with estradiol. The bleph- 
aritis recurred on repeated occasions when in- 
jections were stopped for a few days, and again 
disappeared when they were resumed. 

Control subjects. These were apparently 
normal men and women between the ages of 
16and 45. The majority, 31, were in the third 
decade. Few of these people were tested more 
than once. For this reason comparison of reac- 
tions in Table II is made of first testings. If, 
with repeated testing, the rate was doubled, it 
would still be less than that for first testing in 
all the categories except endometriosis where 
a third of the reactions were greater than 1 
plus against none greater than 1 plus for the 
controls. 

It is interesting that the men showed pro- 
portionately greater sensitivity than the wo- 
men. Five of the 16 men had 1 plus reactions; 
1 had a slight reaction. Only 2 of the 24 
women had maximum reactions of 1 plus 
while 7 had slight reactions. The men had 
twice the rate of delayed reactions seen in the 
women. Is the relative hypoestrinism of men 
a factor, or do normal women of necessity have 
less sensitivity because of the greatly fluctuat- 
ing levels of steroids during the menstrual 
cycle and in pregnancy? At any rate, sensi- 
tivity of the skin to steroids, although slight, 
occurs in normal people. About a third showed 
a response. 

Further illustrative cases. The similarity of 
the symptoms experienced by these patients, 
selected from categories 1 to 4 and ranging in 
age from 17 to 4o years, will be apparent. 
Hyposensitization, in most cases continued 
over many months, was accompanied by strik- 
ing improvement. In Case 10, control periods, 
first with injections of a placebo and then with 
no injections were run in an attempt further to 
evaluate the therapy. 


Case 10. N.M. This 17 year old girl complained of 
dizziness and nausea of about 2 years’ duration and 
of lower quadrant pain more frequent on the left for 
about 6 months. Symptoms had no definite relation 
to the menstrual cycle. Menses had begun at 14. 
Cycles were fairly regular with rather severe cramps 
the first day. She was thin and poorly nourished. A 
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diagnosis of psoriasis had been made 2 years before 
and she had occasional lesions. Pelvic examination 
revealed rather marked tenderness on the left side. 
Basal metabolic rate was —16 per cent. Blood cho- 
lesterol was 260 milligrams per cent. Thyroid 0.032 
gram daily was prescribed. During the next year 
estrogen and progesterone were given intramuscu- 
larly from time to time. Progesterone seemed to ag- 
gravate the symptoms. Basal metabolic rate was 
—5 per cent when repeated 6 months after thyroid 
medication was begun. At this time she began to 
have some pain in the breasts. 

After patient had been under treatment about a 
year without any improvement, skin tests with 
steroid substances in sesame oil revealed sensitivity 
to pregnandiol and pregnenolone. Hyposensitization 
was begun in April, 1948. Within a month the pa- 
tient improved to such an extent that she no longer 
had any complaints. She looked better, was more 
cheerful and admitted only occasional symptoms. 
Pregnandiol, 0.005 milligram in 0.05 cubic centi- 
meter of oil and pregnenolone, 0.00005 milligram in 
0.05 cubic centimeter, dilutions which only occasion- 
ally elicited local reactions were given during the 
ensuing year. There was a mild relapse in June 
which cleared up without changing the treatment. 
In September of that year after injections had been 
stopped for about 3 weeks, symptoms recurred as of 
old and hyposensitization was resumed late in Octo- 
ber of 1948. Symptoms were relieved as before. The 
patient was now instructed in the technique and she 
gave the injections to herself more frequently. Local 
reactions to one or the other steroids occurred from 
time to time. Reactions to both at the same time 
rarely occurred. During the first year of hyposensi- 
tization they were as irregular as the symptoms had 
been. During the second year they tended to occur 
only in midcycle and around the time of menstrua- 
tion. 

Late in August, 1949 sesame oil alone was substi- 
tuted for the solutions without the patient’s knowl- 
edge. She used these placebos as before for 10 weeks. 
After 7 weeks her breasts became sore for the first 
time in several months and pelvic pain increased. 
Solutions of steroids, the same as previously used, 
were substituted for the oil alone, again without the 
patient’s knowledge. After 2 weeks her response to 
the query, ““How have you been?” was, “Better than 
I was.”’ Injections were now stopped entirely for 8 
weeks during which pelvic pain again increased and 
she stated that she had not felt as well. The impres- 
sion was gained that injections of oil alone were 
better than no injections at all. It seemed that the 
ritualistic injections 3 times a week were of some 
value even though they consisted of sesame oil alone, 
a total of o.1 cubic centimeter. Symptoms of pelvic 
pain, however, which she recorded throughout the 2 
years of treatment were of about equal frequency 
during the 2 control periods (with oil alone and with 
nothing) and they were more frequent than when 
steroids were used. She recorded pain on 47 days 
during 4 months of the control periods (oil alone or 
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no injections) while during the preceding 4 months 
using steroids she had recorded only 24 days. 

Case 11. S.B. (Chart 1). This 23 year old un- 
married woman had engorgement and tenderness of 
her breasts for a week before menstruation since the 
menarche at the age of 12 or 13. During the past 3 
years a small lump had developed. For 6 months 
there had been intermittent pain in the right lower 
quadrant radiating into the thigh. There had been 
3 severe attacks in midcycle (Mittelschmerz). The 
patient was first seen after removal of a normal ap- 
pendix and corpus luteum as a result of the latest 
attack. The menstrual interval had decreased to 
about 24 days and bleeding had become unusually 
heavy on the 2nd and 4th days. There had also been 
intermittent nausea and dizziness in the past 6 
months. Premenstrual nasal congestion was fre- 
quently noted. She was known to be allergic to cos- 
metics. 

The patient was a tall, thin woman. Breasts were 
normally developed. Glandular tissue was palpable 
in each breast and on the right near the nipple was a 
2 centimeter cystic mass. On removal during her 
stay in the hospital this mass showed intracanalicu- 
lar fibroadenoma. Pelvic examination revealed a 
rather small, retroverted uterus. There was unusual 
tenderness in the region of the right ovary, but it 
could not be felt. 

Skin tests with steroid hormones in sesame oil 
showed marked sensitivity to estrone, less to desoxy- 
corticosterone, pregnandiol, and testosterone. The 
dilution of estrone in 0.05 cubic centimeter of oil 
which was used for hyposensitization was 0.0000005 
(5 x 107 mgm.). The patient gave herself injections 
3 times a week and recorded reactions. This minute 
concentration of estrone in sesame oil elicited reac- 
tions in the latter half of the menstrual cycle, as 
shown in Chart 1. Maximum sensitivity of the skin 
occurred 2 to 4 days before menstruation. Hyposen- 
sitization was continued for 4 months. Nausea and 
dizziness disappeared during the first month. Dur- 
ing the second month the ovarian pain ceased and 
breasts became less sore (July, 1948). Menstrual flow 
became normal in amount at 28 day intervals. The 
patient later reported that the discomfort and in- 
duration of the breasts cleared up before the injec- 
tions were stopped early in September because of 
soreness of the skin. It recurred afterward along 
with the other symptoms, although Mittelschmers 
was not as severe as before. The length of the men- 
strual cycle during the next few months again de- 
creased to 22 to 24 days and profuse bleeding oc- 
curred on the 2nd day. Treatment was resumed in 
April, 1949 and continued for 6 months. Pregnan- 
diol was now used. With o.1 milligram of a micro- 
crystalline suspension given once a week, June 
through October, symptoms again disappeared. 
Menstruation again became more normal. Local re- 
actions occurred before menstruation, as before, and 
in midcycle, but there was no persistent soreness of 
the skin as there was with the oily solution of estrone 
previously used. Treatment was stopped early in 
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October. Premenstrual soreness of the breasts began 
again before menstruation early in December. Mit- 
telschmers recurred later that month. 

CasE 12. Z.H. This patient began to have right 
lower quadrant pain in midcycle in 1941, after the 
left tube and ovary had been removed because of 
probable ectopic pregnancy. She was then 24 years 
old and had a 2 year old baby. She was seen in 1942 
after her second pregnancy because of some post- 
partum bleeding. Pelvic examination was negative 
except for absence of the left appendage. The right 
ovary was described as hard. Estimated size was 
4 by 2 by 2.5 centimeters. When seen 7 years later 
she complained bitterly of a number of symptoms 
which had become increasingly troublesome. Pain 
in the right lower quadrant was described as an 
irregularly recurring ache radiating into the thigh 
and there was pain in the back radiating to the right 
side. There was a sharp, stabbing pain in the left 
lower quadrant occurring several times a month. 
This pain lasted 15 to 20 minutes, it was incapacitat- 
ing and she described it as worse than labor pains, 
The patient had had 2 normal pregnancies since 1942 
and she said her pelvic pain continued during them. 
Severe cramps occurred with menstruation (she was 
having no dysmenorrhea when seen 7 years previ- 
ously). Menstruation was very profuse, lasting as 
long as 8 days. The cycle had decreased from 4 to 
2% to 3 weeks. There was frequent morning nausea 
and dizziness with vomiting. Bloating occurred prior 
to menstruation to such an extent that her clothes 
did not fit and she was tense and irritable all the 
time. Her breasts were tender, and aching pains 
occurred requiring the wearing of a brassiere night 
and day. Obviously tense and agitated during the 
interview, she cried and said that she wished to have 


her pelvic organs removed even though relief might , 


be only partial and other symptoms might occur. 
Examination was remarkably similar to that de- 
scribed 7 years before, the ovary was described as 
4 by 2 by 2 centimeters, but it was extremely tender. 
There was tenderness also on the left. Skin tests 
showed sensitivity to estradiol and pregnandiol. This 
patient had had some relief in the past from injec- 
tions of hormones, and it was agreed that endocrine 
treatment would be tried again for a month. Ner- 
vousness and tension were aggravated by 10 milli- 
grams of anhydro-hydroxy progesterone (lutocylol) 
over a period of 2 weeks. Two and five tenths milli- 
grams of estradiol dipropionate was followed by near 
fainting and obvious fine tremor noted 24 hours later. 
Fifty milligrams of testosterone propionate (oreton) 
was not helpful. Laparotomy was done and normal 
uterus and right ovary were removed. The ovary 
contained a grossly normal corpus luteum. Oper- 
ation was done on the 16th day of the cycle. A 
month after the operation she had no pelvic pain but 
complained of nervousness and hot flashes. A second 
series of skin tests resulted in a delayed reaction to 
pregnenolone, and 0.05 milligram of this was given 
subcutaneously every other day resulting in com- 
plete relief of symptoms for a month. Bloating, sore- 
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ness of the right side, and occasional aching of the 
breasts then occurred. She reported that the day 
after the injection was received, she felt better, and 
the improvement lasted until the next morning, 
about 24 hours. Estradiol, 0.005 milligram, and preg- 
nandiol, 0.005 milligram, were then given. She was 
told to give one and then another of the 3 substances 
and observe the results. During the next 5 weeks she 
discovered that nervousness and hot flashes were 
aggravated by pregnandiol and estradiol. She con- 
tinued with pregnenolone and hot flashes decreased. 
During the next 6 months pelvic pain ceased and her 
condition was satisfactory. There was a difficult so- 
cial situation at home and the patient noted that 
when she was emotionally very upset many recurrent 
reactions appeared. 

CasE 13. B.S. This 26 year old unmarried woman 
was first seen in September, 1946. She complained 
principally of nausea and dizziness occurring about a 
week after menstruation and lasting 10 or 12 days. 
This had been going on for about 6 months. Since 
the menarche at the age of 12 she had experienced 
fleeting pain in the right lower quadrant and pelvic 
discomfort and soreness of the breasts for a week be- 
fore menstruation. There was also mild acne pre- 
menstrually. There were hot flashes along with the 
vertigo and nausea, and she complained of constant 
fatigue. The internist by whom she was referred 
had given estrogen, 0.05 milligram, ethinyl estradiol, 
daily without effect. Except for prominent, tender 
glandular tissue in each breast, physical examina- 
tion was negative. 

During the next 14 months large doses of estrogen 
(of the potency of 1 to 5 mgm. of estradiol benzoate), 
other hormones and vitamins were given. Estrogen 
gave some relief but no satisfactory treatment was 
found, and it was with a sense of inadequacy and 
frustration that the patient was seen month after 
month. During this time a small nodule developed 
in the left breast. On removal it showed dilated 
ducts. Late in 1947 skin tests with steroid sub- 
stances were carried out. Sensitivity was found to 
progesterone and pregnandiol. Benadryl, 50 milli- 
grams twice daily for 6 days, had no effect. Hypo- 
sensitization was then tried. Symptoms soon be- 
came less frequent. ‘‘Nausea doesn’t last like it used 
to and I don’t feel dizzy all the time.” Pelvic and 
mammary pain decreased. In June she volunteered, 
“I don’t feel tired all the time like I did.” Sub- 
cutaneous injections given by the patient were at 
times followed by local reactions and at times by the 
occurrence of symptoms. Concentration of the solu- 
tions used for hyposensitization was accordingly 
changed from time to time. None of the symptoms 
during this time, according to the patient, were as 
severe as before hyposensitization was begun. She 
continued to have symptoms, at times troublesome 
enough to require a change in the concentration of 
the steroid used for hyposensitization. 


Before hyposensitization this patient lost 
time from work each month and appeared at 


the office every week or two. She made 47 
calls in 13 months, few of which were at my 
suggestion. In the next 13 months she no 
longer lost any time from work and made 27 
calls at stated intervals. In the past year oc- 
casional relapses have necessitated changes in 
the material used for hyposensitization. 


Case 14. F.P. First seen in August, 1949, this 35 
year old woman had begun to lactate in July. A 
month previously, in June, her breasts became sore. 
She was a secundipara; her children were 14 and 19 
years of age. She had nursed the first baby for 3 
months but had insufficient milk for the second. 
Following an automobile accident a year previously 
in June, 1948, she had noted dizziness, nausea, and 
some difficulty in walking. Multiple sclerosis was sus- 
pected. This had gradually improved. With the 
soreness of the breasts nausea recurred and she had 
been troubled by constant bloating. She had long 
experienced pelvic pain on both sides, greater on the 
right, and aggravated by being on her feet. Men- 
struation was regular at 28 day intervals. Flow 
lasted for 6 days and was accompanied by backache. 
She had begun to menstruate at 14% years. On ex- 
amination the breasts were found to be tender and 
white milk could be expressed from both nipples. 
On pelvic examination there was tenderness of the 
normal-sized uterus and of both appendages. The 
normal-sized right ovary, which was the alleged site 
of the right lower quadrant pain, was very tender. 

Skin tests, illustrated in Figures 2 and 3 revealed 
unusual sensitivity to a number of steroids, and local 
hypersensitivity of the skin occurred as shown in 
Figure 4. Hyposensitization with estrone (5 x 10 * 
mgm.) and later with pregnandiol (5 x 10°-* mgm.) 
was carried out. Dizziness promptly disappeared 
with hyposensitization and within a month her 
breasts became less tender and lactation ceased. 
Frigidity, which she had experienced since soreness 
of breasts began in June, completely disappeared. 
Nausea cleared up. During the 3 months of hypo- 
sensitization recurrent reactions were noted before 
and after menstruation. Recurrence of nausea was 
occasionally noted after an injection. Bloating 
gradually decreased. In November hyposensitiza- 
tion was stopped. Three months later she reported 
continued soreness of the left breast and occasional 
sharp pain in the right lower quadrant. There was 
no recurrence of dizziness or nausea. Her chief com- 
plaints were staggering and urinary incontinence. A 
definite diagnosis of multiple sclerosis was made at 
this time. 

CasE 15. D.D. This 39 year old housewife, secun- 
dipara, complained principally of pain in the right 
lower quadrant at times radiating down the thigh 
and leg to the foot and into the upper abdomen. It 
began after her last pregnancy 5 years before. In 
addition she had a feeling of thickness in the pelvis 
with pressure on the bladder. There was listlessness, 
fatigue, nausea with occasional vomiting, tension 
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TABLE VII.—WEAKNESS AND STRENGTH OF THE 
CASE FOR ENDOGENOUS ALLERGY TO STER- 


OID SUBSTANCES 


Weakness 


Strength 


Paucity of objective criteria of 
illness 


Similarity of symptoms in a large 
group of patients 


Occurrence of skin sensitivity to 
steroids in apparently normal 
people 


Association of strong skin sensitiv- 
ity with severe symptoms in 
many patients 


Little or no skin sensitivity shown 
by some patients with symptoms 


Production or aggravation of symp- 
toms by injection of steroids to 
which skin sensitivity has been 
demonstrated 


Lack of knowledge of the mechan- 
ism of reaction of the skin and 
of general reactions 


Exacerbation of symptoms coinci- 
dent with the appearance of de- 
layed and recurrent reactions to 
skin tests 


Unknown extent to which sugges- 
tion was responsible for the bene- 


The beneficial effect of hyposensi- 
tization 


ficial effects of therapy 


Dissimilarity of effects of steroids 
given for hyposensitization 


and depression, generalized itching and soreness of 
the breasts. Symptoms were most troublesome for 
about 2 weeks before menstruation which had be- 
come shorter and scantier with shortening of the in- 
terval by a few days. A curettage had been done 2 
years before, and some cystitis had been treated. 
The previous year a normal appendix was removed 
and the pelvic organs were noted to be normal. She 
had been thoroughly studied medically. Basal meta- 
bolic rate was —9 per cent. 

The patient was a tall, thin woman with rather 
drawn appearance. Physical examination was nega- 
tive except for unusual tenderness of the right ovary 
the size of which was estimated at 4 by 2 by 1.5 cen- 
timeters. A diagnosis of ovarian insufficiency was 
made. Large doses of estrogen, 2.5 milligrams to 5 
milligrams of estradiol benzoate, given in the early 
part of the cycle postponed menstruation and seemed 
to result in a little improvement. 

Skin tests with steroid hormones after she had 
been under observation for about 6 weeks showed 
marked sensitivity to estrone, less to estriol and es- 
tradiol. Hyposensitization with estrone in sesame 
oil was carried out during the next year. A concen- 
tration of 0.005 milligram in 0.05 cubic centimeter 
of sesame oil was used for the most part and injec- 
tions were given by the patient twice weekly. With- 
in a few weeks all of her symptoms were relieved and 
her appearance improved. Two months later she 
happily volunteered the additional information that 
since the birth of her last child she had gradually be- 
come irritable, depressed, and frigid. Since the treat- 
ment she was amazed at being her old self again. 
Her libido had returned. She was cheerful and found 
herself singing at her work. 

She took 25 milligrams of pyribenzamine for a 
time which seemed to help control the generalized 
itching. This had previously been taken alone with- 
out any effect. Local reactions to the injections were 
experienced from time to time. Subsequent skin 
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tests showed sensitivity to pregnenolone, pregnan- 
diol, and testosterone in addition to the estrogens, 


More than 2 years after beginning the treat- 
ment her condition remains improved and 
satisfactory. There were mild relapses, one of 
them after stopping the injections for several 
weeks. Pregnenolone, 0.005 milligram, and 
then pregnandiol, 0.005 milligram, have been 
used irregularly during the past year. 


CasE 16. F.S. This 40 year old, unmarried woman, 
a graduate nurse, complained chiefly of hot flashes, 
occipital headaches, nausea, dizziness, and pelvic 
pain. There were pains in her joints and occasional 
pain in the left breast. She also had sore throat, 
rhinitis, and a feeling of tightness in her chest which 
were thought to be allergic. Menarche at 12, menses 
were at 21 to 28 day intervals, lasting 4 to 5 days. 
There was considerable pain with menstruation. 
Right lower quadrant pain began at the age of 23 
following the wearing of an intrauterine stem for the 
relief of dysmenorrhea. At the age of 24 an appen- 
dectomy was done and the right ovary and tube 
were removed because of this pain. Four years later 
part of the left ovary was removed because of the 
continued pelvic pain. Pain recurred again after 
this. At the age of 35 a curettage was done because 
of prolonged bleeding. Endometrial hypoplasia was 
found. It was at about this time that her other 
symptoms began. She was carefully studied medi- 
cally. Findings, including agglutinations for Brucel- 
la abortus were all negative. Basal metabolic rate 
was —gpercent. Stilbestrol made her feel worse and 
caused nausea but an ovarian extract without estro- 
genic potency taken orally gave some relief. At the 
age of 39 radium was inserted because of bleeding. 
Although menses ceased, pain continued. After the 
radium-induced menopause, her symptoms became 
more troublesome. Estrogens were given but relief 
was only temporary and then the treatment aggra- 
vated her symptoms. Male hormone and anhydro- 
hydroxy progesterone in therapeutic doses also ag- 
gravated her symptoms after she had taken them for 
a short time. 

Skin tests with steroid hormones revealed marked 
sensitivity to estradiol and pregnandiol. ‘There 
seemed to be some relief from hot flashes, nervous- 
ness, and insomnia after skin tests. A combination 
of estradiol and pregnandiol in concentration (5x 
10°) was tried for hyposensitization. There was 
immediate improvement but after a week or two hot 
flashes increased again. Pregnandiol (5 x 10 mgm. 
in 0.05 cubic centimeter of sesame oil) was tried and 
hot flashes subsided. The concentration of the com- 
bined estradiol and pregnandiol in sesame oil was 
now decreased to 5x 107° mgm. A carefully kept 
diary of her reactions revealed that following the 
combination she was kept awake most of the night 
with severe hot flashes, perspiration, and nausea. 
With pregnandiol alone, she again promptly im- 
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proved. After 2 months, symptoms increased and 
the material for hyposensitization was changed to an 
aqueous suspension of pregnandiol, 0.01 milligram in 
o.1 cubic centimeter. There was again relief. The 
only symptoms not favorably affected over a period 
of 4 months was arthralgia. During the next 2 
months this gradually improved, and when injec- 
tions of pregnandiol were stopped for a week the pain 
in the joints again became more troublesome. 


Hyposensitization was the only satisfactory 
treatment in most of the cases so treated in 
this study. There are cases, notably those of 
the climacteric, which respond satisfactorily 
to therapeutic doses of steroids. For those 
which do not it is possible to try hyposensi- 
tization without previous skin testing, the 
steroids being used which are most likely to be 
the offending ones as shown in Table III. 
Pregnandiol is the most likely compound to 
elicit reactions. Estrone is next and then 
estradiol and progesterone. Hyposensitiza- 
tion with an aqueous suspension of preg- 
nandiol in patients whose symptoms would 
place them in categories 1 to 4, without par- 
ticular reference to the results of the skin 
tests, has been promising. Skin testing is not a 
very practical procedure since a single testing 
may not reveal sensitivity. Minute doses of 
steroid by mouth might be useful for hypo- 
sensitization. Indeed, this may explain the 
beneficial effect of oral estrogenic preparations 
of very low potency. Aqueous extracts of 
whole ovary without any demonstrable po- 
tency have long been useful in the treatment 
of the climacteric. Such a preparation was 
beneficial, according to her history, in Case 16. 

It seems probable that the benefit of hypo- 
sensitization is due in part to suggestion, par- 
ticularly since the state of the emotions have 
been shown to effect sensitivity. In Case 10 
where control periods were run with injections 
of a placebo and with no injections it was the 
clinical impression that injections of placebo 
were better than none, although judging from 
the number of recorded episodes of pain the 
two control periods were about the same. 

In Case 11, Chart 1, increase in sensitivity 
of the skin coincided with symptomatic im- 
provement, first with a minute dose of estrone 
in oil, and then a year later with the bio- 
logically inactive compound pregnandiol in 
aqueous suspension. Sensitivity of the breasts, 


etc. was exchanged for that of the skin. This 
suggests the alternation of shock organs, seen 
in protein allergy where, for example, allergic 
rhinitis and asthma may appear alternately 
but not at the same time. Other patients were 
seen who experienced temporary relief co- 
incident with positive skin reactions. More 
often symptoms were aggravated by tests. 
The number is shown in Table VI. Symptoms 
might be aggravated without the appearance 
of a local reaction (Case 1). 

The arguments for and against designating 
as endogenous allergy the phenomena which 
have been described and analyzed are sum- 
marized in Table VII. They are arguments 
which apply to allergy in general. 


SUMMARY AND CONCLUSIONS 


An analysis of the results of skin testing 
with steroid hormones and closely related 
compounds is presented. Two hundred and 
fifty-six cases of which 40 are controls are in- 
cluded. 

Sesame oil and peanut oil are compared as 
vehicles. With sesame oil more reactions are 
elicited in sensitive individuals. About the 
same number of reactions occur with the con- 
trol injection of sesame oil alone, as with that 
of peanut oil alone. With steroids dissolved in 
sesame oil, U.S.P., the skin test becomes a 
more delicate instrument for detecting steroid 
allergy. 

Positive skin tests occur in apparently nor- 
mal men and women. 

Sensitivity of the skin to steroids is non- 
specific and variable. Most individuals react 
to several steroids, and on repeated testing 
different results may be obtained. 

The similarity of symptoms in the ovarian 
pain and congestion-fibrosis syndromes, pre- 
menstrual distress, painful breasts (including 
chronic cystic mastitis) and in the climacteric 
indicates a common etiology. That an im- 
portant etiological factor is allergy (altered 
reaction) to steroids is indicated by (1) the 
greater frequency and degree of skin sensitivity 
than in normal individuals, (2) the aggrava- 
tion of symptoms by steroids to which sensi- 
tivity has been demonstrated, and (3) the 
coincidence of increase of sensitivity of the 
skin to steroids and exacerbation of symptoms. 


{ 
an- 
ns. 
at- 
ind 
of 
ral 
ind 
pen 
1an, 
hes, : 
onal 
oat, 
hich 
nses 
ays. 
ion. 
f 23 
the 
pen- 
tube 
later 
the 
after 
ause 
was 
nedi- 
ucel- 
rate 
> and 
stro- 
t the 
ding. 
r the 


208 


Flare-up of old skin tests and recurrence of 
symptoms may appear during emotional 
stress. This and other considerations indicate 
the importance of psychogenic factors. Ova- 
rian insufficiency seems to underlie allergy to 
steroids. 

Improvement during hyposensitization with 
steroids (small doses under the skin), notably 
pregnandiol, has been followed by relief of 
symptoms frequently enough to make it a 
useful form of therapy. 

Steroid allergy may be important in other 
conditions, some of them not obviously re- 
lated to ovarian function. 
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SERUM ANTIPROTEASES IN NORMAL PREGNANCY 


A Comparison with Changes Observed in Neoplastic Disease 


PHILIP M. WEST, Ph.D., M.D., JESSAMINE HILLIARD, B.S., and 
A. C. MIETUS, M.D., F.A.C.S., Los Angeles, California 


N rare occasions the growth rate of 
a malignant tumor may approach 
or equal that of early embryonic 
tissue. Schrek found that the rapidly 
growing Walker rat tumor increased in size at 
a rate comparable to but definitely not ex- 
ceeding that of the rat embryo. According to 
Streeter, the human embryo 45 to 50 days old 
doubles its weight every 5 days. One of the 
most rapidly growing human neoplasms re- 
ported is the case described by Eveleth and 
Wetzel in which a bronchogenic carcinoma 
filled a pneumonectomy space from a small 
residual mass and reached a weight of 2,500 
grams in 58 days. The time required for this 
tumor to double its size was 5.14 days, a figure 
nearly identical with that for the early em- 
bryo. These authors suggested that malig- 
nant tumors may approach the rate of early 
embryonic growth as a limit. Whether or not 
this proves to be true, the fact remains that 
the majority of highly active human neoplasms 
actually possess growth rates considerably less 
than the rate of normal cell proliferation which 
accompanies pregnancy. 

A number of proteolytic enzymes are known 
to be present in blood serum in association 
with an excess of their specific inhibitors, the 
antiproteases (1, 2, 6). The serum concen- 
trations of two of the inhibitors, antichymo- 
trypsin and antirennin, are significantly al- 
tered in various pathological states including 
malignancy (6, 7). In cancer patients, the 
balance between the two factors has been 
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found to be a sensitive index of tumor growth 
rate and constitutes an objective method of 
measuring the effects of tumor inhibiting 
agents (8). It is of interest, therefore, to learn 
whetlier or not these antiproteases are altered 
during pregnancy and to compare the enzy- 
matic responses of the host to fetal and to 
neoplastic growth. 


NORMAL VALUES 


When serum of healthy individuals is as- 
sayed for its content of proteolytic enzyme 
inhibitors by methods previously described (6), 
it is found that the normal concentration of 
antichymotrypsin in all age groups including 
the newborn is less than 5 units. On the other 
hand, striking differences between children 
and adults are noted with respect to anti- 
rennin (Fig. 1). Normal antirennin titers in 
aduits lie between 7 and 12 units, while in 
children values in excess of 50 units are uni- 
formly obtained. The transition begins during 
adolescence and at 16 and 21 years, approxi- 
mately 25 and 75 per cent of individuals 
respectively have reached adult values. The 
equilibrium between the two inhibitors is such 
that at all ages antirennin is normally in excess 
of antichymotrypsin. 


ENZYME INHIBITORS DURING PREGNANCY 


Blood samples were obtained at 2 week in- 
tervals from 12 women throughout the period 
of gestation and when possible after parturi- 
tion as well. Similar changes in serum anti- 
enzymes were found in all cases. Detailed 
results are presented in 5 of the patients to 
illustrate the characteristic enzyme pattern of 
pregnancy and the range of variations encoun- 
tered (Figs. 1, 2, and 3). This was the second 
or third pregnancy for each woman, none had 
a history of miscarriage, and all delivered nor- 
mally without complications. 
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Fig. 2. Variations in the enzyme inhibitor patterns in two normal pregnancies are 
contrasted. Large increases in antirennin occurred in Case 2 but only a minimal rise 
was detected in Case 3. In both, significant elevation of serum antichymotrypsin was 
evident from the earliest week of observation. 


During pregnancy, a large increase in both 
inhibitors was found in the circulation. Anti- 
chymotrypsin was already increased signifi- 
cantly at the eighth week in Case 2 and the 
tenth week in Case 3 when the earliest deter- 


minations were made. Considerable fluctua- 
tion in antichymotrypsin levels occurred there- 
after reaching maximum values of 10 to 20 
units. Even more remarkable were the in- 
creases in antirennin which in Case 4 reached 
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INHIBITOR PREGNANCY 
UNITS CASE 4 : CASE 5 
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DELIVERY, 
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’ a 
WEEK OF PREGNANCY AND 
WEEKS POST-PARTUM 
Fig. 3. Illustrating characteristic alterations in the serum antienzymes in pregnancy. 
Note that antirennin exceeds antichymotrypsin throughout even though the latter 
reaches high concentrations as in Case 4. Shortly after delivery, both inhibitors begin 
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tively controlled slowly growing tumors. 


uae approximately go units. Large peaks appeared 
sre- in the antirennin curves which were not corre- 

90 lated with the stage of pregnancy, nor were 
ine they consistent from one case to another. By 
hed the sixth postpartum week, both antienzymes 


had returned to normal or near normal values. 


INTERVALS 


Fig. 4. The relationship between the antienzyme balance of the serum and rate 
of neoplastic growth is illustrated by typical examples. In rapidly growing malignant 
tumors, the abnormalities in the enzyme inhibitors are quite different from those seen 
in pregnancy which unexpectedly was found to bear more resemblance to the rela- 


Although the influence of pregnancy on the 
enzyme inhibitor pattern is pronounced it is 
of interest that serum antirennin remains in 
excess, in contrast to the findings in malignancy 
in which complete reversal of the normal bal- 
ance between the two factors may occur. 
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ENZYME INHIBITORS IN MALIGNANCY 


Since the changes in serum antiproteases in 
neoplastic disease have been reported in detail 
elsewhere (7, 8), only a few additional cases 
will be described here for purposes of com- 
parison. As already pointed out, even the 
most rapidly growing tumors barely approach 
the rate of embryonic growth although they 
would easily surpass the fetal growth rate in 
later pregnancy. Thus, if the host reacts 
similarly to rapid growth of both embryonic 
and neoplastic tissue, the enzyme patterns 
should show a resemblance when appropri- 
ately compared. The results of antichymo- 
trypsin and antirennin determinations in un- 
usually active carcinomas of the colon, lung, 
and testicle are shown (Fig. 4). In these cases 
the normal enzyme inhibitor balance is reversed 
by an extreme increase in antichymotrypsin 
while antirennin remains in the normal range. 
Only in the more slowly growing tumors is the 
antirennin concentration increased and in 
completely quiescent or regressing malignant 
disease it reaches high levels and chymotrypsin 
inhibitor falls to normal (Fig. 4). Thus, the 
ideal enzymatic picture of controlled cancer is 
identical with that seen in normal childhood. 


DISCUSSION 


Although the concentrations of antichymo- 
trypsin and antirennin in the serum of cancer 
patients has been found to be a sensitive indi- 
cator of neoplastic activity, it is clear that the 
same relationship to the rate of cellular proli- 
feration does not apply in normal pregnancy. 
With respect to these enzyme systems, the 
response of the host to normal embryonic 
growth differs from its response to malignant 
neoplastic growth. If the antienzyme pattern 
in pregnancy were related in the same way to 
the rate of new tissue formation, one would 
expect to find high antichymotrypsin values 
in the first trimester decreasing steadily until 
delivery and the reverse trend in the anti- 
rennin levels. This is obviously not the case, 
for even though the concentration of both fac- 
tors is abnormal in pregnancy, essentially the 
same balance is maintained throughout. 


The cancer patient appears to exert some 
degree of control over neoplastic growth when 
the serum antirennin is appreciably elevated, 
and is usually able to maintain weight and 
strength as long as the antirennin concentra- 
tion is well in excess of antichymotrypsin (8), 
When the antienzyme balance is reversed, loss 
of tissue reserves and emaciation occur. This 
suggests, but does not prove, that the serum 
antiproteases may be related to the nitrogen 
balance of the patient. If this supposition is 
correct, the high antirennin values associated 
with positive nitrogen balance in childhood, 
pregnancy and during remissions in malignant 
disease, and the high antichymotrypsin values 
accompanying negative nitrogen balance in 
rapidly growing tumors as well as in other 
wasting diseases becomes understandable and 
provides a tentative explanation of the results 
obtained. 


SUMMARY 
During pregnancy there is a striking in- 


‘crease in the concentration of both chymo- 


trypsin and rennin inhibitors in the serum. 
The changes differ from those observed in 
patients with rapidly growing tumors. Pos- 
sible reasons for these differences are discussed. 
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OBSERVATION ON ABSORPTION OF BACITRACIN 


Blood Levels Following All Administration 


ALFRED B. LONGACRE, M.D., F.A.C.S., and ROBERT M. WATERS, M.D., 


New Orleans, Louisiana 


ACITRACIN has been established as 
a valuable therapeutic agent in pyo- 
genic and other infectious diseases by 
reports of Meleney (4, 5, 6) and many 
other investigators. Meleney (6) reported 
that local bacitracin therapy was effective in 
81.6 per cent of the cases of surgical infection. 
Miller and associates subsequently reported 
that not only was the local application of 
bacitracin equally effective in cases of pustu- 
lar and pyogenic dermititis but also it had an 
advantage over penicillin in that there was a 
much lower incidence of drug contact der- 
matitis in the bacitracin treated series. Ogden 
reported that bacitracin nose drops were 
superior to other antibiotic nose drops in con- 
trolling upper respiratory symptoms in pa- 
tients with a bacterially allergic rhinitis. 

The reports (3, 4) of the therapeutic value of 
parenteral bacitracin in infectious diseases 
demonstrate that bacitracin is very effective 
in certain specific infections. Meleney, in a 
collected series receiving bacitracin, found 
that it was very effective in the therapy of 
68.5 per cent of the patients. Longacre and 
associates report good results in 65 per cent of 
a series of 50 cases of infections in which par- 
enteral bacitracin was administered. 

The parenteral administration of bacitracin 
presents a problem not found in its local appli- 
cation. In the series reported by Longacre 
and associates, 16 or 32 per cent of the pa- 
tients demonstrated a form of kidney toxicity. 
The reports of work on animals by Scudi (9) 
and his associates, as well as the report by 
Meleney (5), had previously shown that par- 
enteral administration did produce a lower 
nephron-like syndrome. This toxicity has 
never been shown to be very severe and in all 


Studies made by Division of Antibiotic Research in Depart- 
ment of Surgery, Louisiana State University School of Medicine, 
New Orleans, La. 


instances all signs of kidney irritation disap- 
peared when parenteral bacitracin was discon- 
tinued. However, until even these signs of 
mild kidney irritation have been controlled, 
parenteral bacitracin therapy probably will 
not be available. 

Early studies of oral administration (3) of 
bacitracin demonstrated that the absorption 
from the intestinal canal is minimal. Scudi 
and others (6, 8) were unable to demonstrate 
bacitracin in either the blood or urine of dogs 
receiving an oral dose of 3,000 to 6,000 units 
per kilogram. In other dogs they could only 
recover 5 per cent or less of the bacitracin in 
the stool, and from this concluded it was 
destroyed for the most part in the intestinal 
canal. They also observed the absence of tox- 
icity in mice following oral administration. 

Bond and associates were able to demon- : 
strate bacitracin blood levels in dogs which 
received 10,000 or more units per kilogram. 
They were also able to demonstrate bacitracin 
levels in the urine of dogs. This was not con- 
stant in the dogs receiving doses of 2,000 units 
of bacitracin per kilogram, but was constant 
in all the dogs receiving higher doses. From 
these reports it appears that there must be 
some absorption of bacitracin from the intes- 
tinal tract, but that it is very slight. 

Our interest in the possible therapeutic ben- 
efits with oral administration of bacitracin 
was stimulated by an observation by Dr. 
Faust. In studying the effect of antibiotics in 
experimental amebiasis, he noted that when 
bacitracin was the antibiotic being used, the 
amebas were either killed or their growth in- 
hibited. This fact coupled with the reports of 
Scudi (8) and Bond immediately aroused in- 
terest in the therapeutic efficacy of oral baci- 
tracin in the treatment of intestinal amebiasis. 
Inasmuch as the dose to be used in these cases 
was many times less than that which was re- 
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quired to demonstrate blood levels in dogs, it 
was felt that the possibility of the nephrotoxic 
reactions seen following parenteral administra- 
tion could be disregarded. The dose decided 
upon in the treatment of amebiasis in humans 
was 20,000 units three times daily. This is 
equivalent to a dose of 1,000 units per kilo- 
gram in a 60 kilogram patient, which is one- 
tenth of the dose necessary to produce demon- 
strable blood levels in dogs. 


STUDIES 


In the early cases of amebiasis studied, 
neither blood levels nor urine levels were deter- 
mined. Since the actual factors responsible 
for a nephrotoxic reaction are not fully known, 
the possibility of it appearing even in the 
presence of insignificant blood levels had to be 
considered. Consequently, investigations of 
blood and urine levels in humans receiving 
oral bacitracin were undertaken. These ob- 
servations were made on patients free of en- 
teric or metabolic disease. It was felt that the 
intestinal tract was functioning normally in 
the patients selected, and therefore would 
demonstrate more accurately the absorption 
of bacitracin from a normal intestinal tract. 

In the first group of 6 subjects to be studied, 
bacitracin was administered orally in divided 
doses for 3 days. In each of 2 instances the 
dose was 20,000, 40,000, and 60,000 units three 
times daily, making a total daily dose of 
60,000, 120,000, and 180,000 units respectively. 
Blood specimens were drawn at approximately 
1 hour after the morning dose. In no instance 
was a blood level demonstrable. However, 
urine levels of bacitracin were present in all 
of the subjects. This varied between 0.125 
and 1.0 unit per cubic centimeter of urine. 

Next it was thought advisable to study the 
possible accumulative effect of oral bacitracin 
as reflected in blood and urine levels. Inas- 
much as none of the first group demonstrated 
a blood level, the 60,000 unit daily dose was 
discontinued in later observations. A 240,000 
unit daily dose divided into 4 doses of 60,000 
units each was added. 

Observations were made on 12 subjects. 
Bacitracin was given in divided doses at 4 
hour intervals over a period of 7 days. Blood 
levels were determined as in the first group on 


blood specimens obtained 60 and go minutes 
after the morning dose. These were taken on 
the last 4 or 5 days of observation. The total 
daily dose was 120,000, 180,000, and 240,000 
units in each group of 4 patients. Blood levels 
were observed in 2 of the 4 receiving 120,000 
units daily, and in 1 of those who received the 
240,000 unit dose. These levels appeared in 
the group of those receiving bacitracin 7 days 
and blood determinations were not made prior 
to the third day of the experiment. By omit- 
ting the blood level observations for the first 3 
days, the initial observation on the third day 
taken about 1 hour after an oral dose would 
most likely reflect, if present, both an im- 
mediate level and the possibility of an accum- 
ulative effect. 

In 2 instances, one in the group receiving a 
total daily dose of 120,000 units and the other in 
the group receiving a total daily dose of 240,000 
units, blood levels of bacitracin were con- 
sistently detectable on successive days. Where- 
as, in the other 2 subjects, one had a blood 
level on the fourth and seventh days and the 
remaining patient demonstrated a blood level 
only on the seventh day. In these 2 experi- 
ments blood levels were demonstrable in only 
3 of the subjects, the minimal level being 
0.007 unit per cubic centimeter with the maxi- 
mum level observed being 0.3 unit per cubic 
centimeter. The height of the level did not in- 
crease with the dose. 

Urine levels were observed in all of the sub- 
jects regardless of the size of the dose. The 
urine levels averaged between 0.25 unit per 
cubic centimeter and 1.5 units per cubic 
centimeter, with the maximum concentration 
recorded being 2.0 units per cubic centimeter. 

The presence of bacitracin in 100 per cent 
of the urine specimens studied in the subjects 
receiving oral bacitracin is evidence that there 
has to be some absorption of bacitracin from 
the gastrointestinal tract. The level, or units 
per cubic centimeter of bacitracin in the urine, 
was fairly constant varying only slightly with 
the size of the dose. It was lowest in those 
receiving daily doses of 60,000 units, whereas, 
it was the same regardless of the size of the 
dose in the remaining subjects. 

In a third experiment 1 subject was given 
a single dose of 240,000 units of bacitracin 
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daily. Blood levels were determined at half- 
hour intervals for the first 2 hours and the 
final reading made at 3 hours. There was no 
detectable level in any of the blood specimens, 
whereas the only urine specimen showed a 
level of 0.5 unit per cubic centimeter. The 
presence of bacitracin in the urine definitely 
demonstrates that there must have been some 
absorption from the intestinal tract, but in 
such small quantities as not to raise the blood 
level to detectable concentrations. 


ANIMAL EXPERIMENTS 


These experiments were conceived in an 
attempt to determine whether or not the 
blood level in the blood of the portal system 
would be significantly elevated. All of the 
dogs in this group of experiments received 
bacitracin by the oral route in varying doses. 
The specimens for titrations were obtained 
from the portal vein following a laparotomy 
performed 2 to 4 hours after receiving the last 
dose of medication. 

In experiment I, 4 dogs were given a single 
dose of 4,000 to 5,000 units of bacitracin per 
kilogram. Two of the dogs expired prior to 
obtaining a blood specimen. In 1 of the re- 
maining 2 dogs, the blood removed from the 
portal vein showed a level of 0.016 unit of 
bacitracin per cubic centimeter. Whereas, the 
second dog failed to show a bacitracin level in 
the portal blood. 

In experiment II, 3 dogs were given doses of 
4,000 units of bacitracin per kilogram every 6 
hours during the 24 hour period just preceding 
removal of the blood from the portal vein. 
In addition to these 4 doses, a fifth dose was 
given just 2.5 hours before operation. The 
total dosage was 20,000 units per kilogram in 
a 24 hour period. No blood level of bacitracin 
could be demonstrated in any of the 3 speci- 
mens of portal vein blood obtained from these 
dogs. 

In the next experiment, 2 dogs were given a 
single dose of 20,000 units per kilogram about 
3 hours before taking a portal vein blood 
specimen. One dog showed a level of 0.25 
unit of bacitracin per cubic centimeter. The 
specimen from the second dog was obtained 
from the portal vein immediately after death, 
but during surgery no bacitracin could be 


demonstrated in the second portal vein blood 
specimen. 

In a fourth specimen, 3 dogs were given 
20,000 units per kilogram of bacitracin about 
2 hours before obtaining the specimens of 
blood from the portal vein. All 3 of these 
dogs showed a level of 0.5 unit of bacitracin 
per cubic centimeter in the portal vein blood. 


DISCUSSION 


The rate of absorption probably is fairly 
constant for any individual, and if there is an 
accumulative effect on the concentration of 
bacitracin in the intestinal tract this accumu- 
lative effect does not manifest itself in detect- 
able blood levels. Within limits of the doses 
studied in this report it appears that the in- 
creased concentration of the bacitracin in the 
intestinal tract, as would be expected with 
larger doses, did not increase the incidence of 
blood levels in the subjects studied. 

The animal experiments were performed to 
determine if the concentration in the portal 
system might be significantly high. With the 
exception of 1 dog, portal vein blood levels did 
not appear until the dose was increased way 
beyond any studied in humans. It was not 
until the dosage reached 20,000 units per kilo- 
gram that blood levels were consistently ob- 
tained. A comparable dose for a 60 kilogram 
human would be 1,200,000 units, whereas the 
largest dose given to a human was 240,000 
units. 

This failure to demonstrate a blood level in 
the majority of the experiments raised the 
question as to what becomes of the bacitracin 
when administered by the oral route. It 
seems most likely that one of three possibilities 
exist: first, it remains as bacitracin and the 
absorption rate is insignificant; second, it is 
conceivable that a large part of the bacitracin 
is destroyed; and, last, it is possible that it be- 
comes fixed to something in the intestinal 
canal. There is a possibility that all three 
mechanisms have a part in the fate of baci- 
tracin when administered orally. Studies of 
fecal concentrations and urinary concentra- 
tions over 24 hour periods will be necessary to 
help clarify this point. It is also important 
that stool bacteriological changes following 
bacitracin should be made. 


tal 
tal 
els 
00 
he 
in 
Lys 
ior 
it- 3 
t3 
ald : 
m- 
ga 
rin 
on- 
re- 
od 
vel 
nly 
ing : 
bic 
in- 
ub- 
The 
per : 
bic 
ion 
ter. 
2 
cts 
ere 
‘om 
nits | 
ine, 
“ith 
ose 
Pas, 
the 
ven 


216 


CONCLUSIONS 


The significance of the negligible absorption 
of bacitracin from the intestinal tract is one 
of conjecture, and further studies of its clinical 
value in patients should be carried out. How- 
ever, before this can be fully determined it is 
important to establish that the rate of absorp- 
tion is negligible since it has been shown that 
parenteral bacitracin can cause a nephrotoxic 
reaction. The presence of bacitracin levels in 
the urine of all of the subjects studied is 
evidence that there must be some absorption 
from the intestinal tract. However, the levels 
obtained are extremely low indicating that the 
rate and amount of absorption probably are of 
no significance. This fact is further confirmed 
by the failure to demonstrate blood levels of 
bacitracin in 15 of the 19 subjects receiving 
oral bacitracin. Furthermore, in the 4 cases 
in which blood levels could be demonstrated 
they were very low. Also, the presence of 
blood levels of bacitracin could not be attrib- 
uted to increasing concentrations as a result 
of a larger dosage since they appeared in sub- 
jects receiving smaller doses than those in 
whom a blood level failed to appear. More- 
over, the fact that the administration of 
bacitracin was continued for a period of 7 days 
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without the appearance of bacitracin levels 
in the blood stream and without an increase in 
the urinary concentration would suggest that 
there is no accumulative effect on the absorp- 
tion from the intestine. It might be reasoned 
that there is a continual minimal absorption of 
bacitracin from the intestinal tract as evidenced 
by its presence in the urine. 
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THE EFFECT OF PENICILLIN ON THE BACTERIEMIA 
ACCOMPANYING ACUTE DIFFUSE PERITONITIS 


W. J. WILLIAMS, M.D., W. K. RUNYEON, M.D., H. H. ZINSSER, M.D., and 
H. A. ZINTEL, M.D., D.Sc.(Med.), F.A.C.S., Philadelphia, Pennsylvania 


ESPITE the many clinical and 
laboratory studies that have been 
made, much remains to be learned 
regarding the pathologic physiology 

of peritonitis and the significance of bacterio- 
logical studies of peritonitis. Sulfonamides 
and antibiotics have proved useful thera- 
peutic agents in the treatment of peritonitis 
and have materially reduced the mortality 
from this disease. This report concerns studies 
done to determine the effect of penicillin on 
the bacteriemia accompanying acute diffuse 
peritonitis in an attempt to uncover some of 
the mechanisms involved in the progress of the 
disease. 

It has been known for many years that par- 
ticulate matter, including bacteria, injected 
into the peritoneal cavity is transported rap- 
idly to the blood stream. The particles pass 
into the diaphragmatic lymphatics, and up- 
ward through the thoracic duct to the blood 
stream (1, 4, 8, 15). Experiments with living 
Eberthella typhosum injected intraperito- 
neally in rabbits showed that the bacteria 
passed into the general circulation almost im- 
mediately, and their numbers in the blood 
reached a maximum after about 1 hour. 
Few Eberthella typhosum organisms were re- 
covered after 6 hours. Suspensions of liver 
and spleen from these animals showed bac- 
teria accumulated rapidly in these organs. The 
number of bacteria was maximal at about the 
sixth hour, after which there was a gradual 
decline (2, 3). 

Wells and Johnstone injected a suspension 
of Escherichia coli and a streptococcus intra- 
peritoneally in dogs and rabbits. These or- 
ganisms entered the blood from the thoracic 
duct in 15 to 30 minutes in the dogs, and in 
5 to 15 minutes in the rabbits. No Escherichia 
coli and only a few streptococcal organisms 


From the Harrison Department of Surgical Research, Schools 
of Medicine, University of Pennsylvania, Philadelphia. 


were found in the blood of the dogs. Escheri- 
chia coli were present in large numbers in the 
blood of the rabbits. These organisms en- 
tered the circulating blood rapidly and in some 
cases the intensity of the bacteriemia decreased 
rapidly, while in others it increased. This was 
explained as due to differences in the defensive 
powers of the blood of the different animals. 

Steinberg and Goldblatt (14) injected sus- 
pensions of Escherichia coli in saline solution 
intraperitoneally in dogs. They found the 
organisms in the blood between 4 and 24 
minutes after injection. The bacteriemia was 
most intense 20 minutes after a single intra- 
peritoneal injection. The animals usually sur- 
vived. These workers also injected sus- 
pensions of Escherichia coli in gum tragacanth 
intraperitoneally in dogs and found bacteria 
in the lymph of the thoracic duct but none in 
the blood stream. These dogs invariably died. 
The deaths were explained as due to toxin pro- 
duction by Escherichia coli suspended in gum 
tragacanth and it was concluded that bac- 
teriemia was not the cause of death in Es- 
cherichia coli peritonitis. 

Experiments were done in this laboratory 
(18) to study the influence of dog fibrinogen, 
human fibrin foam and thrombin, and dog- 
brain thromboplastin on the bacteriemia ac- 
companying acute diffuse appendiceal peri- 
tonitis. These substances were placed in the 
peritoneal cavity at the time of the produc- 
tion of the peritonitis. Other dogs received 
systemic heparin before and after the opera- 
tion. It was found that intraperitoneal fi- 
brinogen, fibrin foam with thrombin, and 
thromboplastin decreased the bacteriemia ac- 
companying the experimental disease, while 
systemic heparin increased the bacteriemia. 
An inverse relationship was found between 
survival times of these dogs and the intensity 
of the bacteriemia. The effects of these agents 
on the bacteriemia were thought to be due to 
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TABLE 1.—CONTROL DOGS 


No. of bacteria per 100 ml. of blood Tape 
Dog No. death Autopsy 
thr. 2 hr. 4 hr. 8 hr. hours 
I 2,400 13,800 22,500 33,000 9 Acute diffuse peritonitis, serosanguineous peritoneal exudate 
2 20,000 34,000 100,000 80,000 14 Acute diffuse peritonitis, serosanguineous peritoneal exudate 
3 6,400 15,200 54,000 100,000 18 Acute diffuse peritonitis, serosanguineous peritoneal exudate 
4 14,000 20,000 12,000 2,000 18 Acute diffuse peritonitis, serosanguineous peritoneal exudate 
5 16,000 26 Acute diffuse peritonitis, 100 ml. bloody peritoneal fluid. 
Good walling off of appendix. Omentum and gut adherent 
with firm fibrin clot 
Mean 11,800 20,800 47,100 54,000 
Standard 
deviation 7,170 7,970 34,800 38,200 


their action on fibrin formation in the peri- 
toneal cavity since those agents which in- 
creased fibrin formation decreased the bac- 
teriemia and vice versa. 

During the study of the effects of antibiotics 
on experimentally produced peritonitis the 
question arose as to whether the antibiotics 
administered were acting primarily in the 
peritoneal cavity or whether they were acting 
primarily on bacteria which had already 
gained access to the blood stream. In an 
attempt to determine the point at which peni- 
cillin had the greatest antibacterial effect 
acute diffuse peritonitis was produced ex- 
perimentally and the effect of penicillin on the 
resulting bacteriemia was studied. 


EXPERIMENTAL METHOD 


Dogs of either sex weighing about 10 kilo- 
grams were used in this study. These animals 
were anesthetized with nembutal given intra- 
venously in a dosage of 24 milligrams per kilo- 
gram of body weight. Widespread peritoneal 
contamination with appendiceal contents was 
produced by the Zintel technique (19). Using 
sterile technique, blood samples were with- 
drawn from the femoral artery at 14, 1, 2, 4, 
and 8 hours after the operation. The blood 
was placed in sterile Petri dishes in '% or 1 
milliliter amounts and about 15 milliliters of 
1 per cent dextrose infusion agar containing 
o.1 milligram of cysteine per milliliter was 
added to the dishes and mixed by swirling. 
The media was melted in boiling water, and 
maintained in liquid form in a water bath at 
45 to 50 degrees C. prior to preparing the 


plates. The cysteine was added to the media 
to inhibit the penicillin in the blood (5, 6, 7). 
The concentration used had been found ef- 
fective in this laboratory (16). Two plates 
were prepared from each blood specimen, and 
one incubated aerobically and one anaerobic- 
ally. At 24 and 48 hours the colonies which 
had grown out were counted using a Quebec 
colony counter. The results of the colony 
counts were checked by two people. The 48 
hour counts were taken as the final number of 
colonies. The total number of colonies on the 
aerobic and anaerobic plates was used to cal- 
culate the number of organisms per 100 cubic 
centimeters of blood. 

The control dogs received no_ specific 
therapy while the penicillin treated dogs re- 
ceived 60,000 units of amorphous penicillin in 
beeswax and peanut oil intramuscularly at the 
beginning of the operation. This dose was re- 
peated at 12 hour intervals as long as the dogs 
survived. No intravenous fluid was given to 
either the control or experimental dogs. The 
dogs were allowed to drink water or eat ad 
libitum after the first 24 hours. Dogs which 
survived 10 days were sacrificed or explored 
surgically at the end of this time. Autopsies 
or explorations were performed on all dogs. 


RESULTS 


A total of 5 control dogs and g penicillin 
treated dogs were studied. All of the control 
dogs died. Five of the dogs receiving peni- 
cillin lived for the 10 day experimental period 
and 4 dogs died at varying time intervals. The 
data are tabulated in Tables I, IT, and ITI, and 
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TABLE II.—SURVIVING PENICILLIN TREATED DOGS 


No. of bacteria per 100 ml. of blood 
Dog No Result Autopsy or exploration 
% hr. 1 hr. 2 br. 4 hr. 8 hr. 
I ° 220 350 8,900 27,600 Sacrifice | Appendix walled off covered with omentum 
11 days o exudate in peritoneum. Lungs clear 
2 ° 120 320 Explored | Small quantity of purulent exudate. Fragile ad- 
10 days hesions to abdominal wall 
3 ° 80 680 Explored | Adhesions to anterior abdominal wall. Pericecal 
10 days omental adhesions. No fluid. 
4 ° 4,700 80 Explored | No adhesions. No fluid 
10 days 
5 400 Explored | Peritoneum clean; 30 ml. thin watery fluid. 
10 days Few adhesions to anterior abdominal wall 
Mean 80 1,280 360 
Standard 
deviation 160 2,010 220 


the intensity of the bacteriemia is plotted in 
Figure 1. From these data it appears that 
penicillin decreased the bacteriemia resulting 
from acute diffuse peritonitis. The data ob- 
tained 2 hours after the production of the peri- 
tonitis (Table IV) were subjected to statistical 
analysis by Doctor E. Douglass Burdick, of 
the Department of Statistics of the Wharton 
School of Finance and Commerce of the Uni- 
versity of Pennsylvania. The difference be- 
tween the mean bacteria count of the control 
dogs and the mean bacteria count of the peni- 
cillin treated dogs was calculated and analyzed 
statistically. The results showed the proba- 
bility was 0.08 that the difference between the 
means was due,to chance. Traditionally such 
probability should be 0.05 to’ be considered 
significant. The F test, which uses the varia- 
bility of the sample as an index of homoge- 
neity, showed that there was a significant 
difference in variability between the two 
groups, with the penicillin group less variable. 
This is a less sensitive test of significance than 
is the difference between the means. We con- 
sider the results to be very highly suggestive 
although lacking significance in the traditional 
statistical sense. 

A significant difference was found between 
the means of the penicillin treated dogs which 
survived and those which died. The dogs 
which survived showed a less intense bac- 
teriemia. In addition the probability that the 
variation found was due to chance (F test) 
was less than 0.05, so that by both tests the 
difference is to be considered significant. 


DISCUSSION 


The total bacteria count was determined by 
adding the counts from the aerobic and 
anaerobic plates. Although certain bacteria 
growing on the aerobic plate also probably 
grew anaerobically, it was believed that 
adding the aerobic and anaerobic counts was 
the best method for determining total count 
in the absence of good differential media for 
use with blood. The difficulties here arise from 
lack of an indicator which gives color changes 
that can be interpreted in blood agar for use 
with Escherichia coli differential media, and 
the fact that the streptococcal differential 
medium at pH 9.5 and containing blood sup- 
ports the growth of other organisms. Ade- 
quate differential media are available for 
identifying clostridia in the presence of blood 
but these were not used since it was felt that 
the differentiation of only one organism would 
not improve the study. 

The bacteriemia found in dogs with acute 
diffuse experimental appendiceal peritonitis is 
a complex function of several variables. The 
first of these is the intraperitoneal dosage of 
organisms and their propensity to multiply. 
The dosage of bacteria probably varied some- 
what from animal to animal because at op- 
eration there appeared to be more material in 
some appendices than in others. The time 
between the spread of the appendiceal con- 
tents through the peritoneum and multiplica- 
tion of the bacteria probably plays a role in 
determining the intensity of the bacteriemia, 
as does the generation time of the individual 
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TABLE UL—DYING PENICILLIN TREATED DOGS 


420 
No, of bacteria per too ml, of blood 
he, he, abe. 
1,400 A400 10,000 6,000 
9,400 19,400 26,000 
4 4,400 4,000 4,400 4,000 
A 1,000 
Mean 1,000 4,400 16,400 11,400 
Standard 
deviation 4,100 7,100 10,700 


organisms. Probably the lag phase was rather 
short in these organisms whieh had been living 
and multiplying in the intestinal tract prior 
to introduction into the peritoneum, ‘The 
generation time of the organisms varies with 
the genus (9), as does the lag phase (11) so 
that the predominating genus would influence 
the bacteriemia in this way. Another variable 
would be that the predominating organism or 
organisms might suppress, inhibit, or stimulate 
the growth of other organisms (11). The 
presence of necrotic material in the ligated ap- 
pendix within the peritoneum produced a 
place for the anaerobic organisms to begin 
growth and probably aided their multiplica- 
tion, ‘The appendiceal contents, including 
food residue and mucin, may have produced 
the same result, In addition bacteria such as 
Macherichia coli, Streptococcus hemolyticus, 
and others, show increased virulence when in- 
jected into the peritoneal cavity suspended in 
mucin (ro, 12) and the mucin in the appen- 
dliceal contents may have produced this effect 
in these dogs. 

If the cellular and immunologic defenses of 
the body which are poured out into the peri- 
toneal cavity ane in phagocytosis and de- 
struction of the bacteria, they would tend to 
decrease the bacteriemia by decreasing the 
number of organisms at the source. ‘The addi- 
tion of penicillin to these factors apparently 
further inhibits bacterial multiplication and 
consequently decreases the bacteriemia, Peni- 
cillin was found in the peritoneal exudate at a 


Time 
Geath Autopsy 
& he, hrs. 
67,000 46 Acute diffuse peritonitis, 10 ml, thick bloody 
fluid, Omentum and gut adherent around 
ppendi Adhesi to anterior abdominal 
wall 
§,300 16 Acute diffuse 400 aul, peritoneal fluid, 
Loose adhesions around appendix 
44,400 aa Acute diffuse peritonitis, 100 ml. seropurulent 
fluid. Karly periappendiceal localization, 
Pneumonia in all lobes 
a6 Acute diffuse peritonitis, 150 ml. sanguineous 
peritoneal fluid. Small gut and omentum 
adherent 
44,200 
44,400 


level of 0.06 unit per milliliter 2 hours after 
the intramuscular injection of 60,000 units of 
penicillin in beeswax and peanut oil. Pre- 
sumably this concentration inhibited the me- 
tabolism of some of the bacteria found in this 
type of experimental peritonitis. 

Intraperitoneal fixation is the next variable 
to be considered. ‘This is influenced by the 
leucocytic response and tle presence of sub- 
stances such as fibrin. ‘The leucocytes may 
phagocytize the bacteria and in this way limit 
them to the peritoneal cavity. However, 
highly virulent bacteria may kill the phago- 
cytes and thereby escape this barrier. librino- 
gen is poured out into the peritoneum as part 
of the exudation which occurs after infection 
and becomes fibrin. ‘This substance coats the 
peritoneum, and thereby decreases the per- 
meability of the peritoneal surface, or, if 
possible, localizes the infection in a small area 
by a thick wall of fibrin, supported perhaps by 
loops of bowel or omentum or both, In other 
experiments done in this laboratory, the intro- 
duction of fibrinogen into the peritoneal 
cavity at the time of infection with appen- 
diceal contents decreased the bacteriemia 
which followed (18). 

Blockage of the lymphatic and blood capil- 
laries of the peritoneum must also be con- 
sidered, As stated previously, the principal 
route of escape of bacteria from the peritoneal 
cavity is via the diaphragmatic lymphatics 
(1, 4, 8, 15). The flow of lymph in these 
vessels is probably influenced by respiratory 
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movements and the position of the animal. 
The respiratory excursions in these animals 
were decreased by the anesthetic during the 
operation and in the postanesthetic period, 
and therefore probably the flow of lymph was 
decreased. The role of position of these 
animals is impossible to evaluate because they 
were allowed to assume any position they 
chose. The blockages of the peritoneal lym- 
phatics by fibrin would tend to decrease the 
bacteriemia. This lymphatic blocking has 
been seen in histologic sections taken from 
other animals studied in this laboratory (18), 
but may not have been significantly present in 
these animals as early in the disease as 2 
hours after the experimental production of 
peritonitis. 

The blood capillaries of the peritoneum 
show diminution in blood flow with stasis 
during infection (13), and local damage prob- 
ably increases the permeability of these ves- 
sels with increased exudation of plasma and 
cells. ‘These effects would decrease the trans- 
fer of bacteria from the peritoneal cavity 
which does occur by this route. 

The bacteria in the blood stream are re- 
moved by the reticuloendothelial system. 
This system rapidly removes bacteria from the 
blood by phagocytosis and digestion unless the 
number of organisms is overwhelming. When 
large numbers of organisms rapidly enter the 
blood stream, as occurred in these dogs, it is 
reasonable to assume that the reticuloendo- 
thelial system rapidly reaches its maximum 
capacity for phagocytosis. If this is correct, 
and increasing numbers of organisms continue 
to enter the circulating blood, the intensity of 
the bacteriemia would be further increased due 
to incomplete removal of the already circu- 
lating bacteria. Furthermore, the bacteria 
which escape phagocytosis may begin to 
multiply in the tissues and blood and thereby 
increase the bacteriemia (17). 

The effect of penicillin in the blood on the 
circulating bacteria is the last variable to be 
considered. Penicillin levels of about 0.15 unit 
per milliliter are found in the blood of dogs 2 
hours after the intramuscular injection of 
60,000 units of penicillin in beeswax and pea- 
nut oil. Many of the organisms commonly 
found in appendiceal flora would presumably 
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Fig. 1. Effect of penicillin on the bacteriemia accom- 
panying experimental peritonitis. 


be inhibited by this concentration of penicillin. 
Since anaerobic organisms in all probability 
show little tendency to multiply in the pres- 
ence of the oxygen of the circulating blood, it 
would appear that the predominant effect of 
penicillin in this situation is on the aerobic 
organisms. 

We can only speculate as to where penicillin 
exerted its effects on the bacteriemia found in 
these dogs. The most likely processes that 
this agent affected were the growth of bac- 
teria in the peritoneum and the removal of 
bacteria from the circulating blood. The latter 


TABLE IV.—MEAN BACTERIEMIA AT 2 HOURS 


Surviving ° 
Controls Dying | 5 | 20,800 7,970 
[Total =| os 20,800 7,970 
ee Surviving | 4* | 360 220 
Total s* 5,340 6,830 


*2 hour specimen missing on 1 dog which survived 
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effect was probably produced by killing the 
bacteria in the blood stream before they were 
phagocytized, and permitting increased effi- 
ciency of the reticuloendothelial system by in- 
hibiting bacterial growth at this level, which 
would have enabled the phagocytes more 
readily to destroy the invaders. 

Penicillin therapy decreased the mortality 
of these dogs from roo per cent in the controls 
to 44 per cent in the treated animals. This is 
in agreement with other data obtained in this 
laboratory (20). Whether the decreased bac- 
teriemia was the primary factor in this decreased 
mortality, or merely reflected some other 
effect of penicillin such as decreased bacterial 
multiplication in the peritoneal cavity, we 
cannot say at this time. It is reasonable to 
believe that the decreased bacteriemia played 
a role in the increased survival rate, but much 
more investigation will be necessary to eluci- 
date its contribution. 


SUMMARY AND CONCLUSIONS 


1. The bacteriemia accompanying acute 
diffuse peritonitis was studied in 14 dogs. Five 
dogs were used as controls and g were treated 
with penicillin. All of the control dogs died, 
while 5 of the dogs receiving penicillin therapy 
lived and 4 died. 

2. The bacteriemia accompanying acute 
diffuse experimental peritonitis was decreased 
by penicillin therapy. Statistical analysis of 
the data revealed a highly suggestive differ- 
ence between the bacteriemia of the control 
dogs and that of the penieillin treated dogs, 
and a significant difference between the bac- 
teriemia of the penicillin treated dogs which 
survived and those which died. 

3. The most probable explanation of this 
effect of penicillin is that it decreased the 
growth of .bacteria in the peritoneal cavity 
and increased the removal of bacteria from 
the circulating blood. This latter effect was 
probably produced by killing bacteria in the 
blood stream before they were phagocytized, 
and permitting increased efficiency of the re- 
ticuloendothelial system by inhibiting bac- 
terial growth at this level. 
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4. Probably the decrease in bacteriemia 
played a role in the increased survival rate of 
these dogs but data now available are insuff- 
cient to determine precisely its contribution 
to this effect. 
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RESPONSE OF THE DISTAL COLON 
TO EXTERNAL STIMULI 


In Relation to Autonomic Nerve Section for Ulcerative Colitis 


ROBERT J. SCHLITT, M.D., JOHN J. McNALLY, M.D., and 
J. WILLIAM HINTON, M.D, F.A.C.S., New York, New York 


URING the past two decades the 
medical profession has become in- 
creasingly aware of the somatic 
manifestations of psychic activity. 

Idiopathic ulcerative colitis is one of the many 
diseases which seem to have a strong psycho- 
somatic substratum acting either as a causa- 
tive or aggravating agent. Dennis has per- 
formed bilateral vagotomies in these patients 
in an attempt to sever the craniocolonic path- 
way. In his hands this procedure has been 
quite useful. However, we have been im- 
pressed with the predilection of ulcerative 
colitis to begin in the rectum and to reach its 
maximal severity there. Furthermore, a 
search of the literature has failed to reveal 
evidence implicating the vagi in the nervous 
control of the distal colon. 

Nevertheless, should deleterious influences 
arising in the central nervous system of these 
patients be mediated to the colon over auto- 
nomic nerve fibers, there is strong evidence to 
implicate some portion of the parasympathetic 
division. Alvarez in his text summarizes a 
discussion of the innervation of the large 
bowel by stating his belief that the vagal con- 
trol of even the proximal colon is slight, that 
the sympathetic stimulus is inhibitory to the 
bowel and excitatory to the sphincters, and 
that the parasympathetics seem to be excita- 
tory to the bowel and inhibitory to the sphinc- 
ters. (In this paper the terms sacral parasym- 
pathetics, pelvic nerves, and nervi erigentes 
will be used interchangeably ; they differ from 
the hypogastric nerves and plexus which are 
anatomically sympathetic, being derived from 
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the preaortic plexus.) Lium produced con- 
traction, blanching, serous outpouring, and 
ulceration in his colonic explants in dogs fol- 
lowing the topical application of acetyl cho- 
line. Wener, Hoff, and Simon produced bloody 
diarrhea and subacute ulceration in dogs’ 
colons following the daily parenteral admini- 
stration of mecholyl. Adamson and Aird sev- 
ered the nervi erigentes in cats and produced 
megacolon. More recently Scott and Cantrell, 
using a method of measuring colonic tone 
called the color metrogram, found markedly de- 
creased tone following sacral parasympathec- 
tomy, but none after section of the hypogas- 
tric nerves or the vagi. 

From the considerations mentioned, we 
have been prompted to investigate the result 
of sacral parasympathectomy in ulcerative 
colitis. In lieu of the possibility of creating 
ulcerative colitis in dogs, it seemed best to in- 
vestigate the result of nerve section on colonic 
motility, and on the change in colonic motility 
induced by external stimuli. 


METHOD 


Intact, adult, mongrel dogs of both sexes, 
weighing from 10 to 25 kilograms, were used. 
During the course of the experiment, the ani- 
mal’s disposition and reactions were noted by 
the experimenters. It seemed that small] or 
medium-sized dogs (10 to 17 kilograms) of a 
more or less even disposition, were best suited 
for this work. Recordings of colonic motility 
were made, using double tandem balloons sim- 
ilar to that described by Templeton and 
Bollens, and later used by Templeton and 
Lawson. These were attached to air tambour 
systems recording on a smoked drum kymo- 
graph. It was eventually decided that it was 
not necessary to fast the animal or to clean 
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Fig. 1. In this and subsequent tracings, time marker is 
at 5 seconds; the lower tracing is from the lower balloon 


lying just inside the internal sphincter, the upper tracing 


from the upper balloon lying immediately above the lower. 
At arrow, the dog’s tail was —- for about 30 seconds. 
The immediate rise and the sharp spikes are due to somatic 
motion; the subsequent increase in colonic tone and 
motility in both balloons can be easily differentiated. 


the bowel with enemas. The balloons were in- 
serted through a proctoscope or simply with a 
long clamp. In practically all instances the 
lower balloon rested just inside the internal 
sphincter and the upper balloon immediately 
above that. These were filled with approxi- 
mately 20 cubic centimeters of air. During the 
tracing run, the experimenter or his assistant 
kept a reassuring hand on the animal and with 
a minimum of cajoling was able in most cases 
to keep the animal quiet. 


RESULTS 


The basic pattern of motility that we ob- 
served in the distal colon of the dog was quite 
similar to that reported by Templeton and 
Lawson. It consisted essentially of an initial 
period of spasm following introduction of the 
balloons, then a reappearance of the contrac- 
tile waves, which finally seemed to recur and 
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Fig. 2. Where indicated by gg dog was given candy 
whieh he ate for about 25 seconds. Again, the sharp spikes 
(somatic motion) can be differentiated from the smaller, 
but longer, waves (colonic motility). Food stimulation 
resulted in increased tone and motility in both balloons. 


disappear in rhythmic fashion. In attempting 
to alter this pattern by external stimuli, we 
used pain (pinching the dog’s tail or scrotum 
with a hemostat), food, presence of another 
dog in the room, and others. Figure 1 shows 
the reaction to pain, Figure 2 the reaction to 
food. The reaction to the pain stimulus was 
the more constant and striking of those used, 
and was hence used almost exclusively. As is 
seen in Figure 1, concomitant with a pain 
stimulus, there is strenuous somatic activity, 
which ceases upon cessation of the stimulus; 
immediately following this, we see a rise in 
colonic tone and increased colonic motility. 
This latter visceral effect lacks the constancy 
of a somatic reflex; however, when present it 
is undeniable, and the frequency of its occur- 
rence can be heightened by selecting those 
dogs that respond well. 
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An 


Fig. 3. The main qemernatint trunk is seen arising from the first, second, and 
t 


third sacral nerves. 


then runs laterally to the inferior h 


tric plexus and bifur- 


cates there into an upper and a lower division. If sectioned at the broken _ complete 


interruption would be obtained. 


The pattern of the basic colonic motility 
and the reaction of the colon to external stim- 
uli were studied in 9 dogs, who then under- 
went a bilateral sacral parasympathectomy. 
At this juncture, we would like briefly to re- 
view the anatomy of the caudal end of the 
autonomic nervous system of the dog. The 
pelvic visceral nerves or sacral parasympa- 
thetics arise from the first, second, and third, 
sacral nerves in the dog (Fig. 3); those on each 
side soon unite to form a distinct, single nerve 
trunk that runs anterolaterally along the lat- 
eral sacra] wall to join the inferior hypogastric 
plexus. In 30 dissections as well as the opera- 
tive cases we found no major variation. At 
the inferior hypogastric plexus the main trunk 
divides. The lower division soon sprays out to 
supply the terminal rectum, bladder, and 
prostate. The superior divisions runs cephalad 
in the colonic mesentery near the bowel. It is 
evident that section of the main parasympa- 
thetic trunks on both sides would completely 
separate the viscera from control by the sacral 
parasympathetic system. Also in the pelvis we 
ind the sacral sympathetic chains and gang- 


lia, which are continuations of the thora- 
columbar sympathetic chains; and the hypo- 
gastric nerves which are a continuation of the 
preaortic plexus and share with the nervi eri- 
gentes the inferior hypogastric plexuses. The 
hypogastric nerve is easily located and can be 
traced distally to the inferior hypogastric 
plexus, thus serving as a guide to the location 
of the main parasympathetic trunk, which 
may otherwise be obscured in the fat of the 
lateral pelvic wall. 

These 9 dogs were studied at intervals of 
from 2 days to 4 months after bilateral sacral 
parasympathectomy. Observing the dog at- 
tempt to urinate and defecate convinced one 
that a severe derangement had occurred in 
these extrusor systems. Defecation occurred 
with difficulty and necessitated considerable 
somatic effort; 1 dog developed a fecal impac- 
tion. Urination occurred only on forced vol- 
untary effort and then in very small amounts; 
this inability resulted in severe urinary reten- 
tion up to 1,500 cubic centimeters. The uri- 
nary retention at first was treated by daily 
injections of doryl, by catheterization, or by 
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Fig. 4. Dog 2 weeks after bilateral sacral parasympa- 
thectomy. Scrotum pinched as indicated by marker for 
about 60 seconds. Resultant increased tone and motility 
in both balloons are identical with the preoperative tracings. 


direct bladder puncture; but later, following 
the example of Adamson and Aird, we success- 
fully avoided the situation by opening the 
bladder at the time of parasympathectomy 
and, with a Kelly clamp, divulsing the bladder 
neck and internal sphincter. This method 
proved a satisfactory prophylactic against the 
urinary retention. 

We observed no change following sacral 
parasympathectomy either in the pattern of 
the basic intestinal motility, or in the reaction 
of the colon to external stimuli (Figs. 4 and 5). 
Despite the obvious interference with both 
bladder and bowel function, the type and 
rhythm of contractile waves in the distal 
colon were identical with the preoperative 
tracings. Moreover, although the main motor 
fibers to the distal colon had been completely 
interrupted, the reaction of the distal colon to 
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external stimuli was unchanged. Stimulation 
produced an increased tone and motility in- 
distinguishable from the preoperative re- 
sponse. These animals were autopsied at in- 
tervals of from 1 to 4 months. All animals 
exhibited a normal appearing terminal colon; 
there was a varying amount of bladder dila- 
tation and hypertrophy, considerably dimin- 
ished in those animals whose bladder necks 
had been divulsed. Two animals had ascend- 
ing urinary tract infection and pyelitis, and 
these animals had lost considerable weight. 

Following preliminary observations on co- 
lonic motility and colonic reaction to stimuli, 
5 dogs underwent transthoracic vagotomy. 
These nerves are easily encountered running 
along the lower third of the esophagus in 
three or four main trunks. Subsequent autop- 
sy proved each vagotomy to be complete. 
These animals were studied postoperatively 
from 2 days to 6 weeks. All postoperative 
tracings revealed the same basic intestinal 
motility and the same response of the distal 
colon to external stimuli (Fig. 6). Three of 
these dogs had had fairly severe vomiting fol- 
lowing the vagotomy; 1 dog died of this, and 
another became cachectic and was sacrificed 
early. Two animals showed some dilatation of 
the stomach and small intestine; in 1 this was 
fairly pronounced and ceased abruptly at the 
splenic flexure. 

Five other dogs were studied preoperative- 
ly. An attempt was then made to denervate 
the distal colon completely. The sacral para- 
sympathetic trunks, the inferior hypogastric 
plexuses, the hypogastric nerves, and the lum- 
bar sympathetic chains and ganglia from the 
first or second lumbar to the seventh lumbar 
nerves were removed on each side, and the 
inferior mesenteric artery was stripped or 
sectioned. The bladder was not opened. 

The animals withstood this procedure quite 
well. There seemed to be less interference 
with bowel and bladder function than in those 
dogs that simply had a sacral parasympathec- 
tomy. One dog died 10 days after the opera- 
tion; autopsy revealed a massive pneumonia. 
Two other dogs were sacrificed at 25 and 35 
days; autopsy revealed only a moderate hy- 
pertrophy of the bladder; the distal colon 
appeared normal. While alive one of these 
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Fig. 5. Dog received pain stimulus as indicated by marker. Two months 
after bilateral sacral parasympathectomy. This dog had severe urinary re- 
tention. Reaction to stimulus does not differ from preoperative tracings. 


had had several bloody stools; however, no 
ulceration of the mucosa was seen. 

Fairly marked changes were observed on 
the kymographic tracings, particularly in the 
upper balloon. The basic intestinal motility 
was disturbed (Fig. 7); the initial spasm fol- 
lowing the insertion of the balloons, formerly 
a rather constant feature, was frequently not 
seen. The motility was hyperactive, bizarre 
in form, and arrhythmic. Two of the dogs 
refused to retain the balloons long enough for 
a prolonged observation of the basic pattern of 
motility and the reaction to stimulation. The 
3 that could be stimulated showed a definite 
alteration in the response. Pain stimuli fre- 
quently caused the passage of at least one 
balloon and urination, events that were rela- 
tively uncommon in other animals. A short 
interval after the pain stimulus, a very large 
and prolonged wave or period of increased 
tone occurred in the upper balloon, sur- 
mounted by secondary waves (Figs. 8 and 9). 
This phenomenon usually began 1 to 2 min- 
utes after the stimulus and lasted about 10 
minutes. The waves themselves were coarse 
and of irregular shape. Occasionally a similar 
pattern would be seen in the same animals 
without stimulation. Because of the many 
heurectomies that had been performed on 


these animals with presumably complete de- 
nervation of the colon, the nature of this re- 


Fig. 6. This dog had a transthoracic bilateral vagotomy 
1 week previously. Reaction to pain stimulus (arrow) same 
as preoperative tracing. 
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sponse was somewhat of a mystery. A humer- 
al factor was considered. Adrenalin subcu- 
taneously and intravenously in varying dos- 
ages produced a slight rise but nothing com- 
parable. The nearest approximation to the 
effect of stimulation was made by the subcu- 
taneous injection of doryl. However, the 
voluminous waves and the exaggerated in- 
crease in tone remained a feature peculiar to 
these animals after external stimulation, or 
occasionally occurring in these animals during 
a run of basic motility. 


DISCUSSION 


The responses of the human gastrointestinal 
tract to environmental changes have been 
closely studied. Recently Almy and Tulin de- 
scribed mucosal reddening and contraction of 
the wall of the sigmoid colon in response to 
disagreeable stimuli, among them, pain. To 
our knowledge changes in colonic motility of 
dogs in response to external stimuli have not 
previously been reported. We believe this is a 
feasible method of investigation, and one 
which with greater experience will become 


waves. No stimulation used. 


more standardized. It would seem that this 
technique would afford the best opportunity 
of studying phenomena of the gastrointestinal 
tract that are motivated by the central nery- 
ous system. 

The Jack of effect of sacral parasympathetic 
nerve section on the response of the colon to 
external stimuli is understandable in the light 
of present concepts of autonomic nerve func- 
tion. Beal and Dineen have shown that al- 
though gastric motility is decreased after 
vagotomy, it is not ablated. Malmejac, quoted 
by Weinstein, Hollander, and Colp, has dem- 
onstrated gastric contractions following va- 
gotomy on stimulation of the fourth and fifth 
dorsal roots. Similarly, Ivy (12) has obtained 
colonic contractions on stimulation of the 
hypogastric nerve. Obviously, then, there are 
motor fibers to both stomach and colon that 
traverse what are anatomically sympathetic 
nerves. 

However, the absence of effect of vagotomy 
on colonic motility or reaction to stimuli 
should be considered, we believe, in a different 
manner. Here there is little or no additional 


Fig. 7. One week after complete neurectomy (bilateral sacral parasympathec- 
tomy, excision of hypogastric nerves and plexuses, stripping of th 

pathetic chains from the first to the seventh lumbar, and section of the inferior 
mesenteric artery). Note in the upper balloon the high, irregular, and bizarre 
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evidence implicating the vagi in the nervous 
control of the distal colon. We would be in- 
clined to view our experience as one more 
negation of the vagal control of the distal 
colon. Furthermore, we feel that the inci- 
dence of vomiting in these vagotomized dogs, 
which has also been reported by others (6), is 
significant. 

Our results in those dogs having the muIlti- 
ple neurectomies are more difficult to inter- 
pret. The distortion of the normal pattern of 
basic colonic motility could be the picture of a 
bowel freed of an integrating neurogenic con- 
trol. The tracings showing the reaction to ex- 
ternal stimuli in these dogs emphasize the lack 
of change in the response to stimuli in the 
dogs that had only sacral parasympathetic 
nerve section. Assuming that a complete de- 
nervation of the distal colon had been per- 
formed, the nature of the large waves that 
appear following pain stimulation is not evi- 
dent, and would seem to require further at- 
tempts at clarification. 

Applying these studies to the problem of 
autonomic nerve section in idiopathic ulcera- 
tive colitis, we may draw several conclusions. 
Although Scott and Cantrell have shown 
colonic tone to be decreased following section 
of the nervi erigentes, it appears that the 
basic pattern of motility and also the reaction 
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Fig. 8. Two weeks after complete neurectomy. Pain 
stimulus applied at arrow. Reaction delayed about 2% 
minutes. Note the irregular characteristics of the resultant 
waves in the upper balloon; these are also of much greater 
volume than H seen in the other types of cases either 
before or after operation. 


Fig. 9. Three weeks after complete neurectomy. 


No somatic response. 


Pain stimulus applied at arrow. 


Lower balloon not recording. Reaction delayed. The height 


and bizarreness of the ensuing colonic reaction is quite striking. 


230 


of the colon to external stimuli are unchanged. 
Consequently, it would not appear feasible to 
interrupt craniocolonic pathways by means of 
sacral parasympathectomy alone, In this con- 
nection, it is interesting to note that our at- 
tempts at completely denervating the distal 
colon, although productive of some striking 
changes, nevertheless failed to dissociate the 
colon entirely from cerebral influences, Final- 
ly, our experiments fail to obtain theoretical 
support for the therapeutic effect of vagotomy 
in this disease, 


CONCLUSIONS 


1, External stimulation, such as pain, can 
be shown to evoke a response in the distal 
colon of the dog, which is characterized by 
an increase in the colonic tone or the motility 
or both, 

2. Neither the basic pattern of intestinal 
motility nor the response to external stimula- 
tion is altered by section of the sacral para- 
sympathetic nerves or the vagi. 

3. Following an attempt at complete de- 
nervation of the distal colon, consisting of sec- 
tion of the sacral parasympathetic nerves, ex 
cision of the hypogastric plexuses and nerves, 
removal of the lumbar sympathetic chains, 
and stripping of the inferior mesenteric artery, 
there are definite changes in both the basic 
pattern of motility and the response to stimu: 
lation, A discussion of the nature of these 
changes and their possible significance is pre- 
sented, 


WEINSTEIN, 
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AMNIOTIC FLUID EMBOLISM, AN INFREQUENT CAUSE 


OF MATERNAL DEATH 


H. W. MAY, M.D., and F. D. WINTER, M.D., New Orleans, Louisiana 


N 1941 an article by Steiner and Lush- 
baugh first directed attention to sudden 
maternal death produced by amniotic 
fluid embolism. Since their initial report 

different investigators have contributed other 
instances, bringing the total to 17 cases. The 
conclusion of some of these authors is that 
amniotic fluid embolism is a common cause of 
obstetrical death during labor and the first 10 
hours of the puerperium. This statement 
prompted an investigation of the obstetrical 
deaths at Charity Hospital over a 10 year 
period in order to shed further light on this 
etiologic agent as a cause of maternal death. 
The material included in this report covers 
11,000 consecutive autopsies performed during 
the period from 1940 to 1950. In this time 
there were 146 obstetrical deaths, with autop- 
sies performed in 81. In this same period 
there were 72,020 deliveries, a maternal death 
incidence of 0.2 per cent. All patients included 
in this series had a history of or physical find- 


From the Departments of Pathology of the Charity Hospital 
—— and of the Louisiana State University School of 
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ings indicating pregnancy of at least 24 weeks’ 
gestation. Deaths occurring more than 24 
days postpartum were not included. Of the 
patients coming to autopsy, 58 were in labor 
or had been in active labor preceding death. 

In all fatal cases the records were thorough- 
ly searched for symptoms and clinical findings 
attributable to amniotic fluid embolism, i.e., 
the picture of shock embracing dyspnea, hy- 
perpnea, sweating, vomiting, chills, cyanosis, 
collapse and coma preceding death. In addi- 
tion, all autopsy sections submitted for micro- 
scopic examination were studied and a careful 
search was made of all lung sections for evi- 
dence of amniotic fluid embolism, i.e., kerati- 
nized squamous epithelial cells, vernix or 
granular stringy, acidophilic substance, mucin 
and lanugo hairs within the pulmonary arter- 
ies, arterioles, precapillary arterioles and cap- 
illaries. 

To study the subject further we reviewed 
all slides of all available tissues and evaluated 
the clinical records to ascertain the cause or 
most important factor contributing to death 
in each case. These causes of death have been 


TABLE I.—CAUSES OF OBSTETRICAL DEATHS 1940-1950 


146 Deaths—81 Autopsies 


Hemorrhage Heart disease Pul- | puer- - Intra- : 
Time of death ‘anbol | | Sonia | necrosis | bemor- | laneous 
Post- | Post- | Rheu- | piste | Acute | ism | S¢PSIS rhage 
partum |joperative} matic failure 
Ante partum : 7 5 ° ° 2 ° 3 I ° ° ° I 4* 
or othe. postpartum I 4 3 ° ° ° ° ° ° ° ° ° 
1-5 be. postpartum 2 ? 2 I ° ° ° ° ° ° ° 1t 
§-1o hr. postpartum 3 1 I ° ° ° ° ° ° I I ° 
ie 24 hr. postpartum cay ° ° ° 2 . ° ° I I I ° I ° 
days postpartum I ° I I ° 2 I I ° ° 
days postpartum ° I ° ° ° I 4 I ° at 
10-24 days postpartum | | © | | © | © 2 3 | 0 4 
Total 19 13 8 = | 4 4 5 10 3 4 3 8 


*t meningioma, 1 malignant lymphoma, 1 miliary tuberculosis, 1 renal hypoplasia. 
tt hydrocephalus tr bil lateral renal cortical necrosis, 1 malignant nephrosclerosis. 
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compiled, in Table I, in relation to the time of 
death. 

In none of the 81 cases could amniotic 
débris be identified in lung sections. This fact 
has led us to believe that amniotic fluid embol- 
ism is an infrequent, if not rare, cause of 
obstetric death. The paucity of reported cases 
since 1941 tends to support this belief. 

In this study we must acknowledge two 
shortcomings. First, failure to obtain permis- 
sion for autopsy may have prevented demon- 
stration of cases of amniotic fluid embolism. 
Second, the amount of pulmonary tissue sub- 
mitted for microscopic examination may be 
considered inadequate in certain cases. How- 
ever, in reference to these two shortcomings, 
it is our belief that the clinical findings in none 
of the patients not coming to autopsy would 
support the diagnosis of amniotic fluid em- 
bolism and that even a random section of lung 
tissue should reveal the amniotic débris in a 
case of death due to embolism. 


SUMMARY 


1. The survey of obstetric deaths occurring 
prior to delivery and in the immediate puer- 
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perium in a 10 year period at Charity Hospital 
of Louisiana at New Orleans does not reveal 
a single case of amniotic fluid embolism. 

2. It is our belief that amniotic fluid em- 
bolism is at best an infrequent cause of ma- 
ternal death. 

3. A review of the causes of obstetric death 
at Charity Hospital of Louisiana at New 
Orleans during a 10 year period is presented in 
Table I. 
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LYMPHOID POLYPS (BENIGN LYMPHOMA) AND MALIG- 
NANT LYMPHOMA OF THE RECTUM AND ANUS 


ELSON B. HELWIG, M.D., and JAMES HANSEN, MAJOR, M.C., 
Washington, District of Columbia 


N this study it is proposed to determine 
the natural history and behavior of 
lymphomatous growths of the rectum. 
Many authorities conclude that all lymph- 

oid growths are incurable, but there is evi- 
dence that a favorable prognosis may be pre- 
dicted if there is the combination of location 
in the rectum or anus and a specific histologic 
pattern. Recorded in the literature are nu- 
merous instances of lymphosarcoma, malig- 
nant lymphoma, Hodgkin’s disease and allied 
disorders involving the anus and rectum, but 
death brought about by a generalized spread 
is rarely ascribed to these lesions. This, of 
course, is in distinct contrast to the recorded 
examples of malignant lymphomas involving 
lymph nodes. In order to ascertain the reason 
for these discrepancies the clinical and patho- 
logic observations on lymphoid growths in- 
volving the anus and rectum have been cor- 
related with particular emphasis on the 
differential diagnosis. 


MATERIAL AND METHODS 


Among the polypoid tumors of the rectum 
observed at the Armed Forces Institute of 
Pathology were 70 examples in which the 
lesion was comprised of lymphoid tissue. 
About one-half of these lesions were originally 
diagnosed microscopically as benign lymph- 
oma, lymphoid polyp, heterotopic lymphoid 
tissue, and hyperplastic lymphoid tissue. 
The other half were diagnosed as giant follicle 
lymphoma, malignant lymphoma, Hodgkin’s 
disease, and reticulum cell sarcoma. An analy- 
sis of the material contained in both groups 
showed a similar gross and histologic pattern. 

Several microscopic sections were prepared 
from each polyp and consecutive sections were 
stained with hematoxylin and eosin, by Mas- 
son’s trichrome method, and by Gridley’s 
stain for reticulum. For comparison micro- 

From the Armed Forces Institute of Pathology, Washington. 


scopic sections of known malignant lymph- 
omas involving the rectum were similarly 
prepared. The term “malignant lymphoma”’ 
as used includes the diagnoses of Hodgkin’s 
disease, lymphosarcoma, and reticulum cell 
sarcoma. 


PATHOLOGY OF THE BENIGN 
LYMPHOID POLYP 


Among the 70 patients with benign lymph- 
oid polyps of the rectum, the lesions were 
single in 40, multiple in 25, and the number 
unknown in 5. No special predilection for any 
particular site in the rectum was apparent, 
and the location of the polyp ranged from the 
anus to 9 centimeters above the mucocutane- 
ous junction. In 2 patients papillary and 
polypoid nodules encircled the anal canal, and 
in 1 the rectal mucosa showed numerous small 
elevations having the appearance of tiny 
adenomas. In 2 instances lymphoid polyps 
were attached to the tip of a hemorrhoid and 
appeared as firm gray nodules. In general, 
the lymphoid polyps had a broad base with 
little or no stalk (Fig. 1), but occasionally a 
pedunculated lesion with a long stalk was 
noted. The surface was variously described 
as polypoid, papillary, cauliflower, lobulated, 
and smooth. If the polyp were pedunculated, 
its shape was usually globular, if attached by 
a broad base to the intestinal wall, hemi- 
spherical. Some polyps were elongated or 
flattened in one diameter. 

The polyps in most instances were covered 
with a gray smooth mucous membrane al- 
though a fair number were noted to be pink- 
red or brown. Ulceration and erosion of the 
surface were infrequent and when present 
were generally not extensive. Most of the 
polyps were noted to be soft, but occasionally 
they were regarded as firm. The intestinal 
mucosa contiguous with the polyps was not 
remarkable. The appearance of the polyps on 
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Fig. 1, AFTP Ace, os830. A benign lymphoid polyp. 
The external surface is gently lobulated and asain the 
cut surface shows lobules of pale lymphoid tissue incom. 
pletely separated by deeper gray trabeculae, 


the cut surface varied with the size of the 
lesion, ‘The smaller lesions tended to be gray 
and homogeneous, the larger lesions, gray and 
smooth with imperfect connective tissue septa 
dividing the surface into nodules or lobules. 


Fig. 2, AFIP Ace, 70620, Longitudinal section of a 
pedunculated benign lymphoid polyp. The lymphoid 
tissue is circumscribed but nonencapsulated and is divided 
into lobules. (Hematoxylin and eosin, X 5.3.) 
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Occasionally distinct light gray foci were 
present throughout the surface. 

Microscopically, the polyps were comprised 
of lobules of lymphoid tissue which exhibited 
a pattern of follicle formation with reaction 
centers (igs. 2, 3, 4). ‘The follicles as well as 
the reaction centers were often large, in many 
instances irregular in shape, and sometimes 
appeared confluent, Although the reaction 
centers were usually easily distinguished, 
they were not always obvious. In some speci- 
mens poor fixation and overstaining or under- 
staining with hematoxylin tended to obscure 
the presence of a reaction center, The cells of 
the reaction centers when properly stained 
with hematoxylin showed paler nuclei and 
more abundant cytoplasm than did the sur- 
rounding, mature-appearing, small lympho- 
cytes (lig. 5). In addition the cells of the re- 
action centers were disposed to be larger and 
more loosely arranged than the surrounding 
lymphocytes. If the cells of the reaction cen- 
ters were relatively compact, the margin be- 
tween a center and the surrounding follicle 
was sometimes difficult to identify. In a few 
instances the cells of the reaction centers 
seemed to occupy practically all of the follicle 
so that identification of the follicle as such 
was not easy. As to the arrangement of the 
follicles, a lobular structure was usually ap- 
parent, in which one or more follicles of lymph- 
oid tissue were separated by a generally deli- 
cate connective tissue and reticular frame- 
work. In other words, each lobule of lymph- 
oid tissue might be comprised of one or 
several follicles. In the larger lesions the 
connective tissue septa were more prominent. 
In areas within some of the polyps, and oc- 
casionally within entire polyps, the trabeculae 
surrounding the lymphoid lobules were poorly 
formed and the follicles of cortical substance 
seemed to be fused into a continuous mass of 
lymphatic tissue. Because of these structural 
features, it is imperative that a diagnosis be 
attempted only on the entire lesion, not ona 
small biopsy specimen. 

Silver stain showed a moderate amount of 
reticulum between the lobules of lymphoid 
tissue but only a sparse distribution within the 
lobules (Fig. 6). Peripheral or central sinu- 
soidal structures as found in normal lymph 
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nodes were absent. The lymphoid cells, either 
in follicle formation or as small ill-defined foci, 
sometimes replaced portions of the normal 
glandular mucosa but neither infiltrated dif- 
fusely nor obscured the normal glandular 
structure to any extent (lig. 7). The lymph- 
oid tissue did not extend into the muscularis 
propria, although it sometimes distorted the 
muscularis mucosae. In one specimen lymph- 
oid cells were noted within a relatively large 
mass of smooth muscle, but this was judged to 
be prominent muscularis mucosae. The le- 
sions in the anus were covered with squamous 
mucosa, and those in the rectum with glandu- 
lar mucosa. In one example there appeared to 
be a tendency to crypt formation with a cover- 
ing mucous membrane of squamous epitheli- 
um similar to the structure of the lingual 
tonsil. At the junction of the squamous and 
glandular mucosa both types of mucosa were 
sometimes observed on the surface of the 
polyp. The glandular mucosa, particularly, 
occasionally displayed atrophy, with at- 
tenuated, short, and widely separated glands. 
In a few instances ulceration, usually super- 
ficial, occurred. A few polyps contained foci 
of fibrosis which probably resulted from previ- 
ous inflammation. Some of the polyps con- 
tained eosinophilic leucocytes, but with rare 
exceptions these were not numerous. No cells 
suggesting Reed-Sternberg cells were noted. 
Although in a few polyps there was evidence 
of old and recent hemorrhage, this change was 
not common, and blood vessels within the 
polyps were usually small and not numerous. 
The smallest lesions were represented by a 
single large focus of lymphoid tissue protrud- 
ing toward the lumen of the intestine from 
the level of the muscularis mucosae which, 
together with the mucosa, was elevated. 
Sometimes in the vicinity of a lymphoid polyp 
small lymphoid follicles were located at the 
level of the muscularis mucosae but did not 
cause any appreciable elevation or deviation 
of the mucosa. It seems possible that these 
follicles might represent the first phase in the 
formation of a lymphoid polyp. Although the 
superior and lateral surfaces of the polyps 
were covered with mucosa, the base formed a 
Nonencapsulated junction with the connec- 
tive tissue of the submucosa. In most in- 


Fig. 3. AFIP Acc. 79620. Junction of squamous and 
glandular mucosa covering polyp pictured in Figure 2. 
The lymphoid tissue contains follicles with reaction cen- 
ters. (Hematoxylin and eosin, X62.) 


stances this margin was rather sharply de- 
fined by the periphery of a lobule of lymphoid 
tissue. 


cles and reaction centers is apparent but indistinct. (Hema- 
toxylin and eosin, <6.) 


23; 
Fig. 4. AFIP Acc. 212154. Longitudinal section of a sessile 
benign lymphoid The formation of folli- : 
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Fig. 5. AFIP Acc. 79620. Junction of the reaction cen- 
ter and surrounding rim of mature lymphocytes in a 
lymphoid follicle of a benign lymphoid polyp. (Hematoxy- 
lin and eosin, X 278.) 


The cells comprising the follicles of lymph- 
oid tissue appeared normal and were similar 
to those noted in normal solitary lymphoid 
follicles of the intestine. Mitotic figures were 
chiefly confined to the reaction centers and 
varied in number from lobule to lobule and 
from polyp to polyp (Fig. 8). Often the re- 
action centers contained large histiocytic cells 
which had phagocytized cellular and nuclear 
debris, but even throughout a single lesion 
this change was not constant (Fig. 9). 


CLINICAL MANIFESTATIONS 


An examination of the clinical data dis- 
closed the most common complaints to be 
bleeding, which occurred in 37 patients, and 
the presence of a mass, either with or without 
prolapse, in 45 patients. Five of the patients 
noted protrusion of the mass only with bowel 
movement. Of the patients complaining of 
bleeding, 12 had noted this sign for more than 
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1 year. Seventeen patients complained of anal 
pain or tenderness, 10 of constipation, 3 of 
diarrhea, and 2 of cramps. Some of the pa- 
tients, of course, had more than one symptom. 
It was sometimes impossible to decide whether 
to ascribe bleeding to the lymphoid polyp or 
to concomitant hemorrhoids. There is no 
means of obtaining accurate data regarding 
the source of the bleeding, because the initial 
diagnosis of hemorrhoids was sometimes in- 
correct, and in a few instances the polyp had 
been removed and the hemorrhoids left un- 
disturbed. The initial clinical diagnosis was 
polyp in 36 instances, and it is presumed that 
this implied an adenomatous polyp. In 9 
cases the initial clinical diagnoses were papil- 
loma and adenoma. Because the lymphoid 
polyps are covered by mucous membrane, 
gross differentiation between adenomatous 
polyp and lymphoid polyp would be difficult. 
In 17 instances the lesion was interpreted as 
a hemorrhoid and other diagnoses were fibro- 
ma, tumor, and perianal gland. 

The youngest patient was 17 and the oldest 
62 years of age at the time of removal of the 
lesion. Eleven patients were in the age group 
© to 20 years. As might be expected from the 
age distribution of Army personnel, the great- 
est number of patients, 32, occurred in the 21 to 
30 years of age group; 17 were in the 31 to 4o 
year group; 4 in the 41 to 50 year group; 2 in 
the 51 and more year group; and the age of 4 
was unknown. In most instances the symp- 
toms had been present for less than 2 years, 
but one patient had been aware of intermit- 
tent protrusion for 20 years, and another, of 
bleeding for 7 years. In some patients pain, 
bleeding, or a mass was noted suddenly as a 
consequence of marching or childbirth. In 11 
patients the polyp was encountered as an 
incidental finding during routine physical 
examination. 

Sixty-three of the patients were white, 5 
were negro, and the color of 2 was unknown. 
Sixty of the patients were men and to were 
women. There was no significant difference 
in the ages of the patients of the two sexes. 

Although 5 of the 70 patients were noted to 
have palpable lymph nodes, usually inguinal, 
these were neither appreciably enlarged nor 
matted. In no case was there a record of en- 
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largement of tonsils, spleen, or liver. Patients 
whose initial pathologic diagnosis indicated 
some form of lymphoma involving the rectum 
were given a particularly thorough general 
examination, which included studies of the 
blood. 

Total white blood cell counts usually ac- 
companied by a differential count were per- 
formed in 40 cases. Only 5 of the total counts 
were above 12,000 per cubic millimeter, with 
the highest 15,000. The differential white cell 
counts were all within normal range. 

Most of the patients had been examined by 
one of the accepted methods for the presence 
or absence of syphilis. One patient had a 
penile scar but the Kahn reaction was nega- 
tive, and 2 patients had positive Kahn reac- 
tions. The result of a Frei test was recorded 
in only 4 cases and was always negative. The 
stools of 7 patients were examined for para- 
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sion and distortion 


sites but there is no record that pathogenic 
organisms were found. 

Roentgen studies of the large intestine were 
carried out on 18 patients. In 3 patients a 
barium enema showed a rectal lesion sugges- 
tive of a polyp, and in 1 patient in whom a 
rectal polyp was described there appeared to 
be several additional small polyps in the re- 
gion of the right colic flexure. Although the 
suspected polyps in the right colon were not 
disturbed, the patient was well a year and a 
half after the removal of the rectal lymphoid 
polyp. In a fourth patient a carcinoma of the 
sigmoid colon was present. The examinations 
of the 13 other patients were negative. In 10 
patients various organs and organ systems 
were examined roentgenologically and nothing 
unusual was noted. 

Sigmoidoscopic examinations of the rectum 
and sigmoid colon showed normal appearing 
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Fig. 8. AFIP Acc. 212154. A reaction center containing 
large pale cells and scattered mitotic figures. Individual 
fields may wrongly suggest the diagnosis of malignant 
lymphoma. (Hematoxylin and eosin, X 350.) 


intestine except at the site of the recognized 
polyp or polyps. In only 3 of the 70 patients 
were anal fissures noted. 

Most of the polyps were located 2 or 3 centi- 
meters proximal to the dentate line, but a few 
were as high as 6, and one, 9 centimeters 
above this line. Several polyps were recorded 
as occurring in the anus. 

In 44 patients the lesion was single; in 25, 
multiple, and in 1 the number was unknown. 
The lesions occurred on all aspects of the in- 
testinal circumference and in 1 patient formed 
an annulaf rim of polyps. 

The size of the polyps varied. The smallest 
lesion measured 2 millimeters in diameter and 
the largest, 5 centimeters. Most of the lesions 
were less than 3 centimeters in diameter. Ten 
measured 1 to 5 millimeters, 13 measured 6 to 
10 millimeters; 14, 1.1 to 1.5 centimeters; 8, 
1.6 to 2 centimeters; 13, 2.1 to 3 centimeters; 
and 2 measured 3.9 to 5 centimeters. When 
more than one polyp was present, there was 


Fig. 9. AFIP Acc. 147192. Large phagocytic cells con- 
taining cellular debris from a benign lymphoid polyp. 
Such phagocytic cells are rare in malignant lymphoma. 
(Hematoxylin and eosin, X 384.) 


frequently a variation in the size of individual 
lesions. 

Two patients have been followed for 17 
years; 10 patients, from 5 to 8 years; 4 pa- 
tients, 3 to 5 years, and g patients, less than 3 
years. In no instance has generalized malig- 
nant lymphoma of any type developed. All 
patients but 1 who received surgical and x-ray 
therapy were treated by simple excision. Evi- 
dence derived from the clinical and patho- 
logic data of our group of patients indicates 
that the lymphoid polyp of the anus and rec- 
tum is benign and should be recognized as an 
entirely different lesion from the malignant 
lymphoma. 


MALIGNANT LYMPHOMA 


The fundamental difference between benign 
lymphoid polyps and malignant lymphoma is 
still further accentuated when the charac- 
teristics of the lymphoid polyps are contrasted 
with those of known malignant lymphoma. 
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Fig. 10. AFIP Acc. 166946. Longitudinal section of a sessile polypoid lymphosarcoma. Lymphoid 
follicles and reaction centers are absent. The neoplastic cells extend diffusely into the muscularis. 


(Hematoxylin and eosin, X 7.) 


Fig. 11. AFIP Acc. 166946. Mucosa of the polyp pictured in Figure 10. The mucosal glands are 
widely separated and the stroma is diffusely infiltrated with tumor cells. (Hematoxylin and eosin, 


X60.) 


In order to obtain information in regard to 
involvement of the rectum in generalized 
lymphoma, the records of 395 patients, 394 of 
whom had come to autopsy, were studied. 
The rectum was involved in 17 instances; in 5 
there was a nodular elevation of the mucosa, 
and in the 12 others the lesion was flat or 
ulcerated. In only 1 instance was the lesion 
described as polypoid and then it was ac- 
companied by other lesions in the sigmoid 
colon. Microscopically, both the nodular and 
flat lesions were characterized by a diffuse 
infiltration of neoplastic cells without follicle 
formation or reaction centers (Fig. 10). 

The neoplastic cells showed little or no 
tendency to phagocytize cellular debris, and 
mitotic figures, although variable in number, 
occurred indiscriminately throughout the tu- 
mors. Phagocytic histiocytes similar to those 
noted in some of the reaction centers of the 
lymphoid polyps were not observed in the 
malignant lymphomas. The cells widely and 
diffusely infiltrated the mucosa and obliter- 
ated the normal architecture (Fig. 11). Al- 
though the cells of the malignant lymphoma 
exhibited pleomorphism, they were pre- 
dominantly of a single type (Fig. 12). In 
several examples the tumor cells invaded the 
muscularis propria. Stains for reticulum 
showed either a diffuse pattern (Fig. 13) or an 


absence of this substance. It is noteworthy 
that in the 5 patients in whom clinical ex- 
amination disclosed a rectal growth, nodules 
had been noted elsewhere in the body previ- 
ous to the rectal examination in 4 and at the 
same time in 1. 


DISCUSSION 


The observations made in our series indi- 
cate that a differentiation can be made be- 
tween benign and malignant lymphoid growths 
of the rectum and anus. All polypoid lymph- 
oid growths of the rectum and anus showing a 
lobular pattern with follicle formation and 
reaction centers were proved to be benign 
when correlated with the subsequent course of 
the patient. Although several investigators 
(3, 5, 8, 9, 10, 12, 13, 15, 16, 18, 19, 21, 22, 24) 
have reported the occurrence of a benign 
lymphoid growth of the rectum, usually re- 
ferred to as benign lymphoma, benign lymph- 
oid polyp, simple lymphoma, or lymphaden- 
oid polyp, the importance of the distinction 
between benign lymphoid polyp and malig- 
nant lymphoma has not been sufficiently em- 
phasized. 

It is hazardous to attempt to re-evaluate 
pathologic diagnoses in cases from the litera- 
ture, particularly when illustrations are few or 
absent; but certain recurring observations 


Fig. 11. j 


Vig. 12, AFTP Acc, 166946. Photomicrograph of section 
demonstrating the detail of the cells of the polyp which is 
pictured in Figure 10. The vuttern, although pleo- 
morphic, is of one cell type. (Hematoxylin and eosin, 
X 384.) 


seem to furnish sufficient reason for a critical 
appraisal of the recorded diagnoses in some of 
the reported cases. Since a review of all of 
these cases is not feasible, only a few examples 
will be discussed here. 

In Cutler’s (7) article on lymphosarcoma 
associated with lesions of the rectum, the rectal 
lesions described in Cases 8 and 9 were prob- 
ably benign, Case 8 concerns a 41 year old 
man who had a nodule 3 centimeters in diam- 
eter located 4 centimeters above the anal 
sphincter. The treatment employed was wide 
surgical excision and high voltage x-ray. The 
histologic structure is not described or illus- 
trated but the diagnosis of lymphosarcoma 
was made. The patient was well 3 years later. 
Case 9 is that of a 48 year old individual with 
a growth “the size of a lime’’ just above the 
anal sphincter. Radium needles and radium 
“bomb” were employed in treatment. The 
tumor disappeared and the patient was well 
14 months later. At no time was there disease 
in other parts of the body. 

Warren and Lulenski described 3 patients 
with polypoid tumors of the rectum. In 1, 
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Fig. 13. AFIP Acc. 


106940. 
formation surrounds and separates smal 
This characteristic pattern of lymphosarcoma is in sharp 
contrast to the picture seen in benign lymphoid polyps 


Wides oe reticulum 
groups of cells. 


(Fig. 7). (Reticulum stain, 245.) 


excision of a small polyp, 1 centimeter in di- 
ameter, from the internal rectal sphincter was 
followed by roentgenotherapy. The tumor 
was called a typical lymphoid tumor and 
classified as “‘malignant lymphoma.” The pa- 
tient was alive without evidence of disease 4 
years later. A second patient was alive and 
well 2 years after excision of a polypoid tumor 
of the rectum, 3 centimeters in diameter. A 
third patient from whom a polypoid lympho- 
sarcoma, 3 centimeters in diameter, was re- 
moved has been lost sight of. 

Smith reported the cases of 2 patients with 
lymphoma of the rectum and 1 with lympho- 
sarcoma. The latter patient was a 42 year 
old woman who had had a rectal protrusion for 
2 or 3 months. Clinically the diagnosis was 
hemorrhoids, but the pathologic diagnosis was 
lymphosarcoma, grade IV, radiosensitive. A 
complete x-ray study revealed no foci of 
lymphosarcoma. The patient received 24 
roentgen treatments and was free from disease 
at the end of 18 months. Although one cap- 
tion beneath a photomicrograph states that 
the lymphoid tissue is devoid of reaction cen- 
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ters, another illustration of the same lesion 
distinctly shows a follicle and a reaction cen- 
ter, with compression rather than invasion of 
the mucosa. 

Bernstein reported the case of a woman, 45 
years of age, who had rectal bleeding. Micro- 
scopic examination of internal-external hemor- 
rhoids which were responsible for the symp- 
toms, revealed unsuspected lymphosarcoma. 

Harris and Feigen reported the case of a 35 
year old woman who had a lymphosarcoma- 
tous polyp, 1 centimeter in diameter, just in- 
side the internal sphincter. Treatment in- 
cluded local excision and fulguration. The 
patient was well 5 years later. Although this 
lesion was diagnosed lymphosarcoma, the 
authors were somewhat uncertain as to the 
proper interpretation, finally suggesting lymph- 
osarcoma of the lymphocytic type and recom- 
mending for such lesions thorough local re- 
moval and continued careful observation. 

It is interesting to note that in each of the 
lesions described in these reports, the gross 
description suggests a protruding or polypoid 
mass. All patients that were followed were 
alive and free from disease from 14 months to 
5 years after treatment. Sugarbaker and 
Craver observed that lymphosarcoma is an 
acutely malignant disease and that metastasis 
is apt to be sudden and widespread. This 
observation is supported by the present study 
of malignant lymphoma in which generalized 
disease was usually present at the time that 
the lesion in the rectum was noted. 

Warren and Lulenski stated that their sta- 
tistics indicate that neither the type nor the 
location of lymphoid tumor results in any 
significant variation from the usual prognosis. 
Yet 2 of their 3 patients with polypoid malig- 
nant lymphoma of the rectum who were 
followed were free from disease 2 years and 4 
years after treatment. Although the descrip- 
tions are incomplete, 2 polypoid lesions of the 
3 lymphosarcomas of the rectum reported by 
Rankin and Chumley might well have been 
benign lymphoid polyps. An illustration in 
the case described by Smith shows follicle 
formation with a reaction center, but the il- 
lustration in the case of Harris and Feigen is 
too small to be of value. The picture in 
Smith’s case shows the histologic pattern of 


lymphoid polyp rather than that of malignant 
lymphoma. Cutler recognized a localized 
form of lymphosarcoma of the rectum which 
he believed could be cured by wide surgical 
extirpation alone, by adequate radiotherapy 
alone, and by the combined methods. It seems 
possible that some of these recorded lesions 
were lymphoid polyps rather than lymphosar- 
coma, and, on the basis of our study, it would 
seem that simple excision of such lesions, 
rather than wide surgical extirpation and 
radiotherapy, would be the treatment of 
choice. 

The patient reported by Tuta and Rosi 
presented an unusual lesion. The description 
of the microscopic structure and the pictures 
are those of a benign lymphoid polyp, except 
that the lesion extends through the muscularis 
into the serosa. The authors do not describe 
the histologic structure of the lymphoid tissue 
within the muscularis and serosa. In 1 case of 
our series masses of lymphocytes were en- 
countered within a large section of smooth 
muscle which, however, was interpreted as 
muscularis mucosae. On the basis of the ma- 
terial available for our study it appeared that 
the lymphoid tissue did not involve the mus- 
cularis propria, an observation that is in agree- 
ment with the report of Li. It must be 
pointed out, though, that our surgical speci- 
mens did not include muscularis propria. 
Gruenwald (15), reported an example ac- 
companied by an illustration in which the 
muscularis propria contained lymphoid folli- 
cles with reaction centers. He regarded the 
process as circumscribed hyperplasia of histo- 
logically normal lymphoid tissue. Infiltration 
of the muscle coat was also a feature in a lesion 
reported by Lapeyre; the patient was well 2 
years later. This evidence suggests the pos- 
sibility that there is a variant form of the 
lymphoid polyp in which the lymphoid tissue 
extends through the muscularis and into the 
serosa. 

Cutler states that the most common site of 
localized lymphosarcoma is just above the 
sphincter although it may occur in the recto- 
sigmoid or anywhere along the colon. In our 
study the benign lymphoid polyp occurred in 
the lower rectum and anus and was not noted 
in the rectosigmoid or in the remainder of the 
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colon. A lymphoid lesion of the large intes- 
tine, other than in the rectum and anus, is 
more likely to be malignant than benign, and 
this is true also if lymphoid lesions are present 
throughout the large intestine including the 
rectum. Histologically these lesions show the 
characteristic change of malignant lymphoma 
rather than of benign lymphoid polyp. Pri- 
mary malignant lymphoma of rectum and 
anus is probably extremely rare, and in most 
instances true lymphosarcoma of this region 
is accompanied by similar growths elsewhere. 
There are studies (23, 26) on the incidence 
and curability of malignant lymphomas of 
the gastrointestinal tract in which informa- 
tion concerning individual lesions is vague or 
absent. Since in the rectum, at least, there 
occurs a benign lesion comprised of lymphoid 
tissue which has often been misinterpreted as 
malignant lymphoma, it would appear that 
the validity of many reports regarding treat- 
ment and curability of intestinal lymphomas 
is open to question. The striking differences 
in the claims made by various authors as to 
the curability of lymphosarcoma of the gastro- 
intestinal tract may be in part the result of 
deletion or inclusion of benign lymphoid le- 
sions in their series. 

According to Gruenwald, the formation of 
circumscribed lymphoid hyperplasia requires 
a certain disposition in addition to stimula- 
tion of the tissue involved. He quotes Pat- 
zelt’s description of accumulations of lymph- 
oid tissue in the rectum in many species of 
mammals, especially the ruminants, and offers 
the opinion that this suggests that the rectum 
generally has at least a higher disposition than 
other parts of the intestine to the develop- 
ment of lymph follicles. In relation to this 
line of reasoning is the report by Granet of 
simple lymphoma of the sphincteric rectum 
in identical twins. In our study there was no 
evidence to support the thesis that lymphoid 
hyperplasia of the rectum resulted from in- 
flammation of a specific type. Several ex- 
amples in which the rectum was involved 
by schistosomiasis, lymphopathia venereum, 
syphilis, tuberculosis, and nonspecific granu- 
loma were reviewed, and although a few 
lymphoid follicles were noted there were no 
appreciable lymphoid accumulations. Among 
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the patients with lymphoid polyps, 1 had a 
penile scar and his Kahn reaction was nega- 
tive; the Kahn reaction of 2 others was posi- 
tive. There was no record of a positive Frei 
test in any of these cases. On the basis of this 
evidence it seemed doubtful that either syph- 
ilis or lymphopathia venereum is important in 
the genesis of the lymphoid polyp. Further- 
more, in our cases accumulations of lympho- 
cytes were noted occasionally in the vicinity 
of nonspecific inflammations of perianal 
crypts, and a few of the lymphoid polyps con- 
tained parts of anal crypts. It was not possi- 
ble though to associate most of the lymphoid 
polyps with the site of perianal ducts. In spite 
of the inability to demonstrate a specific 
stimulating agent, the relatively normal ap- 
pearance of the follicular structures and the 
frequent presence of phagocytic cells within 
the follicles suggest benign lymphoid hyper- 
plasia rather than tumor. For another prac- 
tical reason it seems wise to call the lesion 
lymphoid polyp rather than benign lympho- 
ma. Many physicians doubt the existence of 
a truly benign lymphoma and as a result may 
resort to more radical treatment than neces- 
sary. 

Histopathologic diagnosis of lymphoid polyp 
of the rectum should not be attempted on 
minute fragments but only on sizeable and 
representative portions of the lesion. The 
sections should be technically excellent and 
should include both hematoxylin and eosin 
preparations and silver stains for reticulum. 

The lymphoid polyp differs both clinically 
and microscopically from the giant follicular 
lymphoma. Giant follicular lymphoma usu- 
ally affects an older age group and shows 
little tendency to infiltrate outside of lymph 
nodes. As described by Baehr, Klemperer 
and Rosenthal, the gastrointestinal tract was 
not involved by follicular lymphoblastoma, al- 
though others (2) have since described oc- 
casional involvement. If the lymphoid polyp 
were actually a giant follicular lymphoblasto- 
ma, then it would be strange not to have 
other sites occasionally involved in the same 
patient. Microscopically, the lymphoid polyps 
commonly show collagen between the lobules 
of lymphoid tissue, apparently derived from 
condensation of reticulum. This change was 
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not noted in the giant follicular lymphoma oc- 
curring in lymph nodes, described by Gall, 
Morrison, and Scott. The presence of large 
phagocytic cells is common in lymphoid 
polyps but infrequent in giant follicular 
lymphoma. The lymphoid polyp does not 
have sinuses and no comparison with the 
giant follicular lymphoma can be made in this 
respect. 
CONCLUSIONS 

1. Benign lymphoid polyp is the most com- 
mon lymphomatous growth of the rectum and 
anus. 

2. Primary lymphosarcoma and allied ma- 
lignant disorders of the rectum are rare. 

3. Polypoid lymphoid growths of the rec- 
tum showing primary follicles with reaction 
centers are to be considered benign. 

4. The structure of the lymphoid polyp sug- 
gests that the change is one of hyperplasia. 

5. On the basis of the present study, the 
distinction between benign and malignant 
lymphomatous growths of the rectum should 
be made by pathologists without difficulty. 

6. Simple excision will effect a cure of the 
lymphoid polyp of the rectum and anus. 

7. It is suggested that the cases of primary 
malignant lymphoma, lymphosarcoma, and 
Hodgkin’s disease of the rectum recorded in 
the literature be critically reviewed and that 
the claims of cure by radical surgical resection 
or radiation therapy be re-evaluated. 
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THE USE AND ABUSE OF THE 
MILLER-ABBOTT TUBE 


ILLER and Abbott? first solved 
the problem of passing a flexible 
tube through the intestines by 

attaching an inflatable balloon which could be 
controlled through a separate lumen. Thus, 
the balloon passes the pylorus and proximal 
duodenum deflated and then may be inflated 
in the descending limb of the duodenum with 
the result that peristalsis draws it downward. 
Developed as part of a research project, it 
has had many valuable uses in gastroentero- 
logic research permitting study of intraluminal 
pressure, motility as reflected in pressure 
changes, the recovery of samples from the 
various levels of the alimentary tract under a 
variety of conditions, and in other procedures. 
With it, reverse peristalsis was shown to be 
merely a damming back of intestinal contents 
so that as soon as the intestine was aspirated, 
peristaltic activity proceeded properly. 


1Miller, T. Grier, and Abbott, W. Osler. Intestinal intubation: 
a practical technique. Am. J. M. Sc., 1934, 187: 595. 
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Aside from its usefulness in research, which 
is by no means fully explored, the tube is 
valuable clinically in diagnosis and in treat- 
ment. In diagnosis, it permits the detection 
of small bowel partial obstructions which may 
not show distinctly by x-ray after the usual 
barium meal, but which will often stop the 
progress of the inflated balloon at a point of 
kinking or narrowing. It permits the roent- 
genologic examination of a single loop of 
bowel by the injection of barium through the 
intestinal lumen of the tube. This may be 
important in cases in which other loops of in- 
testine overlie the significant area. The tube 
also permits the withdrawal of much or all of 
the barium mixture from such a loop if it seems 
undesirable to leave it in the bowel—as in 
some cases of obstruction. 

It permits aspiration of the small bowel at 
various levels which, in a recent case, demon- 
strated acidity in the jejunum, apparently 
explaining not only the cause of recurring 
jejunal ulcers but a failure. to digest protein. 

In therapy, Abbott and Johnston? have 
shown the great usefulness of the tube in in- 
testinal obstruction. While, undoubtedly, 
the greatest abuse of the tube has been in this 
field, nevertheless it has been an extremely 
useful adjunct when properly employed. 

In patients with chronic low obstruction, 
the tube has been successfully used to draw 
off the fecal material so that the patient is 
permitted to eat bland foods and to absorb 
nutrient material in the upper small intestine. 
It serves a similar purpose in ulcerative colitis 
where it provides the mechanism for the so 

*Abbott, W. Osler, and Johnston, C. G. Intubation studies of 
the human small intestine, X—a nonsurgical method of treating, 


localizing, and diagnosing the nature of obstructive lesions. 
Surg. Gyn. Obst., 1938, 66: 691. 
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called “‘medical ileostomy” of Machella and 
Miller.* Here obstruction is not a problem 
but it is desired to keep the large bowel empty. 

The tube may function in lieu of an enteros- 
tomy to keep the bowel empty above bowel 
anastomoses, as suggested by Ravdin and 
Abbott.* This method was credited by Whipple 
and his associates® for a large share in a reduc- 
tion in mortality of resections of the right side 
of the colon of over 50 per cent. 

It has been of great help to surgeons in 
three other ways. First, it facilitates abdomi- 
nal exploration and manipulation by virtue 
of the fact that the small bowel threads itself 
on the tube so that it is easier to handle, 
easier to pack off, and takes up less room in the 
celom. Second, by reducing the volume of 
the intestine, it is helpful in the reduction and 
repair of large hernias in which the contents of 
the hernia are not easily accommodated with- 
in the abdomen. Third, in abdomens in which 
there are many adhesions, it may be most 
useful in distinguishing between proximal and 
distal loops. On several occasions in which a 
patient with recurrent partial obstruction is 
undergoing a third or fourth operation, we 
have decided to short-circuit distal areas of 
small bowel obstruction by ileocolostomy or 
ileoileostomy. It may be exceedingly difficult 
in the matted abdomen to know which loops 
are proximal without a very extensive dissec- 
tion which promises to result in there-formation 
of adhesions in new and unpredictable posi- 
tions. In such cases, if the Miller-Abbott 
tube will pass well down the bowel, one knows 
before operation that there is a considerable 
length of bowel above the obstruction and, at 


_,*Machella, Thomas E., and Miller, T. Grier. Treatment of 
idiopathic ulcerative colitis by means of a “medical ileostomy” 
and an orally administered protein hydrolysate-dextri-maltose 
mixture. Gastroenterology, 1948, 10: 28. 

‘Ravdin, I. S., and Abbott, W. Osler. The use of the Miller- 
Abbott tube in facilitating one stage resections of the small and 
large bowel. New Internat. Clin., 1940, 1: 179. 

‘Whipple, Allen O. Symposium on surgical management of 
malignancy of the colon; surgery of the terminal ileum, cecum 
and right colon. Surgery, 1943, 14: 321. 


the time of operation, one can distinguish 
proximal from distal loops of bowel without 
freeing them by having some one pull up the 
tube a little from the nose. The loop of tube 
felt in the proximal loop of bowel tightens up 
first and the effect of pulling the tube is felt 
successively in the various loops from proxi- 
mal to distal. The last of the tube-containing 
loops to tighten up is the most likely to be 
suitable for use in a sidetracking anastomosis. 
Whether or not enough proximal bowel is 
available remains a matter of judgment. 

The abuse of the Miller-Abbott tube has 
occurred mainly in cases of mechanical ob- 
struction where it has sometimes led to delay 
in operation in patients who have gangrene 
of the bowel. The time required for the tube 
to go down should not be wasted in patients 
with mechanical obstructions who exhibit any 
of the signs of gangrene or threatened gan- 
grene. These signs are fever, leucocytosis, 
pain persisting between cramps or paroxysms, 
marked tenderness, rebound tenderness of any 
degree, muscle spasm, and diminishing peris- 
talsis in a patient who may be considered to 
have mechanical obstruction. In such cases, 
the old dictum “‘never let the sun rise or the 
sun set on a case of intestinal obstruction”’ 
is still true though perhaps it is an under- 
statement. 

It is often wise to start a Miller-Abbott tube 
in such cases as it may be a valuable adjunct 
to operation but it should not be allowed to 
replace nor to postpone operation. Unfor- 
tunately, even close observation of the pa- 
tient for these signs is not an infallible guide 
to the existence of gangrene. A very small 
portion of the bowel wall may be constricted 
due to a tight napkin ring band or a hernia of 
Richter’s type. When such small areas are 
devitalized there may be few signs or symp- 
toms until perforation occurs or peritonitis 
develops. 
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Therefore, when the small bowel is the site 
of a complete mechanical obstruction, opera- 
tion should be carried out early regardless 
of whether the tube passes from the stomach 
or not. On the other hand, when obstruction 
is incomplete and there are no signs of devita- 
lized bowel, the tube is often most useful in 
establishing and clarifying the diagnosis and, 
in general, operation can be delayed some- 
what in an effort to pass the tube and localize 
the obstruction in such cases. In large bowel 
obstruction, it is better not to rely on the 
Miller-Abbott tube. Diagnosis is more easily 
established by x-ray and cecostomy or colos- 
tomy is more reliable for decompression. The 
tube may at times be useful, however, in 
keeping additional material from going into 
the colon, thus providing a form of proximal 
decompression after the obstructing lesion has 
been removed surgically. 

In the early postoperative period, patients 
who develop ileus frequently have a combina- 
tion of adynamic and dynamic ileus. In most 
instances, these patients respond well to 
suction drainage. Drainage of the stomach 
and duodenum by the method of Wangen- 
steen and Paine’ is often effective though, in 
the more severe cases, we believe that suction 
drainage is more effective if applied through a 
Miller-Abbott tube. In a majority of in- 
stances, these patients are not only relieved 
of their symptoms but remain well after a 
few days on suction. Even here, however, one 
must be on the alert for any condition which 
threatens the viability of the bowel wall. 

Another abuse of the Miller-Abbott tube 
consists in leaving the balloon inflated and 
fastening the tube at the anterior nares. The 
peristaltic action of the bowel makes a per- 
sistent drag on the tube and we have seen 
skin necrosis at the nares and mucosal ulcera- 

6Wangensteen, Owen H., and Paine, J. R. Treatment of acute 


intestinal obstruction by suction with the duodenal tube. 
J. Am. M. Ass., 1933, 101: 1532. 
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tion at the cardia result. If it is decided that 
the tube has advanced far enough, the bal- 
loon should be deflated when the tube is 
fastened. Since mercury can seldom be with- 
drawn completely, a tube with mercury in the 
balloon is best avoided when it is desired to 
fix the tube at a particular level. 

Fortunately, this subject does not include 
the problems involved in passing the tube. 
Suffice it to say that this requires skill and 
that judgment must be exercised as to how 
much time, how much of the patient’s strength, 
and how much x-ray exposure can be justi- 
flably expended for this purpose. To employ 
the tube for suction without an adequate nega- 
tive pressure (usually about five feet of water), 
or without frequent irrigation, is an abuse in 
that it generally fails to function effectively. 
Another abuse occurs when suction drainage 
is instituted without adequate replacement 
of water and electrolytes, including sodium, 
potassium, chloride, and bicarbonate. 

The Miller-Abbott tube like so many in- 
struments in surgery and in medicine ex- 
tends the boundaries of the physician’s power. 
Whether its use results in good or ill must, of 
course, depend on the mind which directs it. 

JONATHAN E. Ruoaps. 


FAT IN PARENTERAL 
NUTRITION 


AT that can be given intravenously 

offers an opportunity to overcome the 

major inadequacy of present day 
parenteral nutrition. This inadequacy is of 
calories. Obviously when speaking of a cal- 
oric deficiency in parenteral nutrition, one is 
not referring to the parenteral fluid therapy 
required by the reasonably well-nourished 
patient for limited periods of time. Rather 
one is thinking of the patient who has lost con- 
siderable weight, who cannot or should not 
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consume food by mouth, and whose nutri- 
tional status must be maintained or improved 
largely or completely by parenteral routes un- 
til it is again possible to “enjoy three meals a 
day.” 

The caloric containing materials usually 
available for parenteral use—glucose solu- 
tions, blood and its derivatives, and protein 
hydrolysates—do not provide an abundance 
of calories in a reasonable fluid volume. For 
example, a liter of 5 per cent glucose provides 
only 200 calories. A liter of 5 per cent protein 
hydrolysate contains a like number of calories, 
but this amount of energy can only be realized 
in a depleted patient if the amino acids are 
not synthesized into tissue proteins. How- 
ever, it is the latter role, namely tissue repair, 
which should be the main purpose of such 
hydrolysates. 

More recently dilute solutions of alcohol 
and of invert sugar (fructose plus glucose) 
have been used in an attempt to provide more 
calories in parenteral therapy. These may be 
useful but they do not solve the problem. 
Alcohol, if completely metabolized, provides 7 
calories per gram. Evidence is lacking as to 
just how much of it is metabolized completely 
when it is given intravenously. Its effect on 
the central nervous system may be helpful or 
harmful and in any event requires careful 
supervision. Evidence is lacking as to what 
proportion of the calories from solutions of 
invert sugar are available to the body. 

All of the above mentioned materials ex- 
cept blood are excreted by the kidney in vary- 
ing amounts dependent on many circum- 
stances and hence the calories as calculated 
are not always all available. Slow rates of in- 
fusion tend to minimize losses via the kidney, 
but long periods of infusion are difficult for 
the patient as well as the nursing and house 
staff. Suffice it to say that by means of caloric 
supplements available for parenteral use to- 


day it is unusual to be able to supply a patient 
with more than a thousand available calories 
for more than a few consecutive days. A 
patient who is 20 to 40 pounds below ideal 
weight because of a carcinoma or ulcerative 
colitis could well do with two or three times a 
thousand calories. For protein to be used effi- 
ciently for anabolic purposes, the basal caloric 
needs of the body must be met largely by sources 
other than protein, which means either carbo- 
hydrate or fat. Basal caloric needs of the well 
adult are approximately 1,500 calories and in 
disease may be increased considerably. Hence 
the need for a caloric supplement in parenteral 
nutrition is for one that will provide 1,500 to 
3,000 available calories in a fluid volume of 
1 liter. Fat emulsions provide this oppor- 
tunity, though it should be emphasized that 
such emulsions are not yet commercially 
available and several difficult problems must 
be solved before they become generally 
available. 

Fat has a number of intrinsic advantages 
over either carbohydrate or protein as a 
parenteral source of calories. It provides 9 
calories per gram rather than 4; it is not ex- 
creted by the kidney or in the feces, and 
hence all fat calories given intravenously are 
available; it is not irritating to the vein as are 
hypertonic glucose or protein solutions, and 
hence sclerosis of the veins does not result. 
Because of the latter two properties it is 
feasible and possible to administer concentra- 
tions of fat considerably higher than the con- 
centrations usually used in carbohydrate, 
protein, or alcohol solutions. 

In 1942 our laboratories began research on 
fat emulsions suitable as a caloric supple- 
ment for parenteral nutrition. Our labora- 
tories were not the first to work on this prob- 
lem, for during the preceding 20 years some 
work on this problem had been done by a few 
European, Japanese, and American re- 
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searchers. Our interest developed because we 
thought the problem important to military 
medicine and because we were interested in 
the possibilities of maintaining an animal in- 
definitely on complete parenteral nutrition as 
a new approach to the study of the intestinal 
flora in synthesizing various nutrients. Our 
early research was confined to a study of the 
preparation and properties of fat emulsions 
and their utilization as studied in the dog. 
The details of these studies are available in 
the literature. '** We have prepared emul- 
sions by both sonic vibration and high pres- 
sure homogenization, but prefer the latter. As 
a source of fat, coconut oil, corn oil, and but- 
ter oil have been most extensively tried and 
best results have been obtained with coconut 
oil. Concentrations of fat from 15 to 30 per 
cent with about 4 per cent of glucose added 
(to make the emulsion isotonic) have been 
used. Such emulsions provide 1,600 to 3,200 
calories per liter. Sterilization has been ac- 
complished by autoclaving. Numerous ma- 
terials have been tried as emulsifying or 
stabilizing agents, but the most satisfactory to 
date have been a phosphatide prepared from 
soybeans and a synthetic polyglycerol ester. 
These are generally used together in a total 
concentration varying from 1 to 2 per cent. 

Such emulsions when properly prepared 
have a particle size of less than 1 micron 
and studies with animals utilizing dogs, rats, 
cats, and rabbits have shown that they may 
be given with complete safety over a wide 
range of infusion rates and in amounts as high 
as 10 grams of fat per kilogram of body weight. 


1McKibbin, } M., Pope, Alfred, Thayer, S., Ferry, R. M., Jr., 
and Stare, F. J. Parenteral nutrition, I—studies on fat emul- 
sions for intravenous alimentation. J. Lab. Clin. Med., 1045, 


30: 488. 

*Mann, George V., Geyer, Robert P., Watkin, Donald M., 
Smythe, Richard, Dju, Dsai-chwen, Zamcheck, Norman, and 
Stare, Fredrick J. ‘Parenteral nutrition, VII—metabolic studies 
on puppies infused with fat emulsions. J. Lab. Clin. Med., 
1948, 33: 1503. 

3Mann, George V., Geyer, Robert P., Watkin, Donald M., and 
Stare, Fredrick J. The need of fat in intravenous feeding. J. Am. 
Oil Chem. Soc., 1040, 26: 145. 
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Utilization of fat given intravenously has been 
shown by restoration and maintenance of 
weight in adult dogs, total carcass analysis for 
fat, normal growth rate of puppies, conver- 
sion of negative to positive nitrogen balance, 
and by the extent and rapidity with which fat 
labeled with isotopic carbon was converted to 
expired carbon dioxide. 

After extensive studies in animals had been 
completed, including careful postmortem ob- 
servations, the emulsions were studied in man. 
To date the emulsions have been used in over 
100 patients and in 2 normal volunteers. They 
have been used in patients with a great variety 
of illness and in patients varying in age from 
a 7 week infant to an 81 year female. So far 
the fat emulsions we have used in man have 
been limited to those containing 15 per cent 
fat and 4.3 per cent dextrose which furnish 
1,600 calories per liter. Amounts up to 5 
grams of fat per kilogram of body weight have 
been given to adults and 6 grams of fat per 
kilogram of body weight to a 7 week infant. 
Infusion periods have ranged from 1 to 22 con- 
secutive days. The emulsion was effective as 
indicated by favorable clinical response, pre- 
vention of further weight loss, gain in weight, 
and maintenance of positive nitrogen and 
potassium balance. Subsequent postmortem 
examination of 10 of these patients revealed 
that the fat emulsions had produced no patho- 
logic change, either gross or microscopic. 

In a recent study’ four critically ill patients 
were given from ro to 21 infusions of emul- 
sion each totaling one liter or more. Diag- 
noses of these four patients were as follows: 
gastric ulcer, carcinoma of the stomach, retro- 
peritoneal sarcoma, and carcinoma of the pan- 
creas. Extensive surgery was performed on 
two of the patients. Despite the critical na- 

‘Neptune, Edgar M., Jr., Geyer, Robert P., Saslaw, Irving M., 
and Stare, Fredrick J. arenteral nutrition, XII—the success- 


ful intravenous administration of large quantities of fat emulsion 
to man, Surg., Gyn. Obst. (In ona. 
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ture of the illness, the usual weight loss was 
not observed during the periods that fat emul- 
sions were infused to provide adequate calories. 

In addition to serving as a source of calories, 
fat emulsions hold considerable potentialities 
as a vehicle for the intravenous administra- 
tion of fat soluble drugs. In this laboratory 
emulsions containing vitamins A, D, E, and 
K, have been prepared. The latter compound 
is a potent antidicumarol substance and in the 
dog a prolonged prothrombin time due to 
dicumarol has been reduced to normal in 30 
to 60 minutes by giving an emulsion of vita- 
min K, intravenously. Similar studies in man 
have shown that a prolonged prothrombin 
time due to dicumarol may be reduced to the 
safe range within 90 minutes by use of emul- 
sified vitamin K, given intravenously. 


As stated earlier in this editorial, fat emul- 
sions are not yet available on a commercial 
basis. Difficulties are encountered in being 
able to produce repeatedly satisfactory 
stabilizers; certain batches of oil are highly 
pyrogenic; a batch of emulsion that has been 
used satisfactorily in the clinic for several 
weeks may start to give rise to pyrogenic re- 
actions and yet is found to be completely 
sterile. However, the fact that fat emulsions 
suitable for parenteral use in man can be pre- 
pared, and that such fat given intravenously 
is utilized, gives promise of furnishing in the 
not too distant future the major deficit in 
present-day parenteral nutrition, namely, 
abundant calories in a reasonable fluid volume. 

FREDRICK J. STARE. 
ROBERT P. GEYER. 
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THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


group of Monographs on Surgery 1950! in the 

words of the editor, B. Noland Carter, ‘“‘marks 
a distinct change in the policy of the editors and 
publishers of Nelson’s Loose-Leaf Surgery. . . . In- 
stead of the loose-leaf form a bound volume is to be 
offered annually. This volume will contain mono- 
graphs on significant surgical subjects of varied 
interest . . . . in which recent and signal advances 
have been made. ... No attempt has been made to 
correlate the various subjects discussed. In future 
volumes, however, the editors hope to present sev- 
eral monographs on related subjects or on the same 
subject considered from different point of view.” 

The general surgeon, the thoracic surgeon, the 
gynecologist, the orthopedic surgeon and the urolo- 
gist will all find in this volume of 500 pages well 
written and beautifully illustrated papers on sub- 
jects of importance and commanding interest. 

Altemeier’s paper on Chemotherapy in Surgery is 
a comprehensive discussion of the history of chemo- 
therapy, of the origin and clinical importance of the 
many chemical and antibiotic agents that have been 
discovered and utilized for the control of infection, 
and of present day indications for their use. He has 
included a helpful discussion of the treatment of 
acute osteomyelitis, a problem with which he has an 
unusually wide experience, and of some of the more 
uncommon types of surgical infection: acute post- 
operative parotitis, hemolytic streptococcal gan- 
grene, anaerobic infections, nonclostridial crepitant 
cellulitis, gas gangrene, and actinomycosis—to men- 
tion only some of them. His illustration of the re- 
sults of chemotherapy in a case of advanced thoracic 
actinomycosis (Fig. 21, p. 64) is a dramatic story 
that needs no comment. 

Siler and Wulsin’s 85 page chapter on Pancreatitis 
begins with a very complete presentation of the em- 
bryology, anatomy, histology and physiology of the 
pancreas. This is followed by an unusually well 
written discussion of the various aspects of acute 
pancreatitis with particular attention to its etiology, 
pathology and to the laboratory findings in affected 
patients. After a careful consideration of the pos- 
sible cause of acute pancreatitis—reflux of bile into 
the pancreatic duct because of obstruction at the 
ampulla of Vater and a resulting common channel 
between the two ducts, obstruction of the pancreatic 


“Te well written and beautifully illustrated 


1MONOGRAPHS ON SURGERY 1950. B. Noland Carter, M.D., 
Ph.D., Editor. Joe V. Meigs, M.D., Charles Huggins, M.D., and 
Alfred R. Shands, M.D. New York, Toronto, Edinburgh: 
Thomas Nelson & Sons, 1949. 


ducts and autodigestion, primary infection within 
the pancreas or secondary to infection within the 
biliary tract, vascular obstruction, trauma, and alco- 
holism the authors are forced to conclude: ‘‘After 
travelling a tortuous and frequently misleading path 
through a host of ideas and facts in search of a com- 
plete etiologic concept we find that we still have no 
conclusive answer to the question.” 

In contrast with the very complete discussion of 
acute pancreatitis, that of chronic pancreatitis is 
very brief, though in discussing the question of reflux 
of bile into the pancreatic duct reference is made to 
the sphincter-dividing operation of Colp, Doubilet, 
and Mulholland in cases of recurring pancreatitis. 

DeBakey, Ochsner and DeCamp’s chapter on 
Carcinoma of the Lung emphasizes again the in- 
creasing incidence of the disease, the high incidence 
among workers in the chromate industry and in 
those inhaling radioactive dusts, and the still unduly 
high percentage of inoperable cases that confront the 
surgeon. Many excellent photomicrographs, ski- 
agrams and photographs of gross specimens illustrate 
their presentation.’ An interesting comment is made 
that ‘‘analyses of data... . suggest that although 
improvements in technical management have result- 
ed in a reduction of the hospital mortality they have 
exerted little influence on the survival rate, and that 
other factors such as the nature and extent of the 
growth are of greater importance.” 

Langdon Parsons’ 100 page chapter on Carcinoma 
of the Endometrium reviews the present day con- 
cepts of etiology, of the influence of estrogen, of the 
role of hyperplasia of functioning ovarian tumors, of 
endocrine imbalance and of the association of fibroids 
and polyps. A discussion of symptoms and methods 
of diagnosis and particularly of the technique and 
value of curettage is followed by a very extensive and 
well illustrated discussion of the gross and micro- 
scopic pathology. 

Almost one half of the chapter is devoted to a con- 
sideration of treatment, with detailed description of 
methods of radium therapy, dosage, applicators and 
of the gross and microscopic changes and compli- 
cations associated with radium treatment. A con- 
sideration of the results obtained over a series of 
years in different clinics and of the changing factors 
affecting those results leads to the conclusion, “It 
would appear that the addition of radiation both 
preoperatively and postoperatively is a valuable ad- 
dition to the surgery as now performed.” 

Chute in a 50 page chapter on nontuberculous 
nongonorrheal infections of the urinary tract dis- 
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cusses the diagnostic problems involved in acute and 
chronic pyelonephritis, nonspecific urethritis and 
prostatitis, cystitis and pyelonephritis of pregnancy; 
the different types of infection responsible; and their 
response to various chemotherapeutic agents. 
Briefer chapters on Modern Laboratory Tech- 
niques and Urology by W. W. Scott, the Bone Bank 
and the use of Homogenous Bone by Garber and 
Bush, the Normal and Abnormal Response of Bone 
Tissue by Colonna, Friedenberg and J. S. Moore, 
based on research investigations published from 1940 
to 1948, on Medullary Fixation of Fractures by Dana 
M. Street and on Arthodeses of the Spine by Baker 
and Hoyt conclude this very worthwhile and well 
written group of contributions to surgical problems. 
SuMNER L. Kocu. 


HE volume Clinical Nutrition! is a handbook 

produced by the Food and Nutrition Board of 
the National Research Council. In the foreword by 
Doctor Russell M. Wilder, Vice-Chairman of the 
Food and Nutrition Board, the fact that physicians 
have difficulty in the diagnosis of nutritional abnor- 
malities is emphasized. “The Board has further 
been disturbed by the lack of interest displayed by 
many physicians in this subject, the lack of interest 
which sometimes is accompanied by a strange cre- 
dulity. . . . In the opinion of the Board this hand- 
book of Clinical Nutrition will serve a very useful 
purpose of disseminating current knowledge to phy- 
sicians in a helpful form, thereby contributing to 
lessening the difficulties just mentioned.” 

The some 800 pages of text are made up of articles 
by leading clinicians, biologists, biochemists, and 
physiologists of national rank. The book is divided 
in general into a section on the diagnosis of nutri- 
tional deficiency, a second part on a discussion of 
the individual nutrient elements, and a third part on 
therapy and prevention with appendices of tables of 
food values, dietary allowances, and weight. 

Each article is accompanied by an extensive bib- 
liography. The chapter on biochemical methods of 
determining vitamin deficiency and nutritional de- 
ficiencies by Professor Grace A. Goldsmith is re- 
published from Bulletin No. 117 of the Committee 
on Nutritional Surveys of the Food and Nutrition 
Board. This important chapter summarizes tests 
which may be useful in nutrition surveys and meth- 
ods of detection of vitamin deficiency. It is accom- 
panied by a bibliography of 222 references. 

It is needless to say that this work will be a valu- 
able reference source for all interested in the metabo- 
lism of nutrition. The editor might be criticized 
perhaps for the relatively small space given to a con- 
sideration of dietotherapy, although the basic in- 
formation on which it must be used is well repre- 
sented in the discussion of the individual nutrients 
which composes one-half of the work. In general, 


'CuintcaL Nutrition. Edited by Norman Jolliffe, M.D., F. 
F. Tisdall, M.D., and Paul R. Cannon, M.D. New York: Paul 
B. Hoe*_., Inc., Medical Book Department of Harper & Brothers, 
1950. 


one must conclude that this handbook on Clinical 
Nutrition is a welcome addition to the medical 
library. PAvL STARR. 


St second edition of the monograph, Lipidoses; 
Diseases of the Cellular Lipid Metabolism? again 
reprinted from Oxford Loose-Leaf Medicine, is an 
authoritative presentation of the subject of the lipi- 
doses. Research in this field has been continued by 
the author for 30 years. The chemical methods re- 
quired are applied in the study and differentiation 
of the individual syndromes and clarify clinical ob- 
servations. The author’s basic conception of the 
pathogenesis of the various diseases of lipid meta- 
bolism remains little altered. Nevertheless, one 
chapter has been rewritten and others have been ex- 
panded or broadened. In all sections the newer 
literature is discussed and included in the bibliog- 
raphy. Five chapters are concerned with physiology 
and chemistry of lipid metabolism; hyperlipemia; 
xanthomatoses (hypercholesteremic, hyperlipemic 
with secondary eruptive xanthoma; and normo- 
cholesteremic); Gaucher’s disease; and Niemann- 
Pick’s disease. In a supplementary chapter infantile 
amaurotic idiocy and the Hurler-Pfaundler syn- 
drome are discussed. Wa ter H. NADLER. 


BS &: new book A New Approach to the Treatment 
of Burns and Scalds* is a summary of his many 
worth-while articles on the importance of the sources 
and control of infections in the management of large 
open burns. The author believes that infection can 
and should be controlled. The experience which has 
been obtained at the Birmingham General Hospital 
has shown from the many bacteriological studies per- 
formed that infection may be prevented from occur- 
ring in these large wounds. At this hospital the burn 
unit was especially constructed so that all dressings 
could be carried out in bacteria-free air. This bac- 
teria-free air is provided by a specially constructed 
room with a ventilating system which provides fil- 
tered and constantly changing air to eliminate the 
possibility of airborne contamination. The author 
has ascribed his very excellent results to the elimina- 
tion of bacteria from the burned area. 

This book is not a clinical study of the treatment 
of burns, for there is little regarding the management 
of burn shock or skin grafting. It does contain, how- 
ever, a description of an ideal burn unit wherein 
there is not only the clean air type of dressing room 
but also cubicle isolation for each patient. The book 
describes the dressing technique in detail; however, 
the greatest part of this monograph has to do with 
describing the mechanical set-up which enables the 
surgeon to get the clean air at the time of the dress- 


2LipIDOSES; DISEASES OF THE CELLULAR Lipip METABOLISM. 
By Siegfried J. Thannhauser, M.D., Ph.D. Edited by Henry A. 
Christian, A.M., M.D., LL.D., ScD. (Hon.), M.A. C.P., Hon. 
F.R.C.P. (Can.), ‘D.S.M.:(A.M.A.). 2d ed. New York: Oxford 
University Press, 1950. 

3A NEw APPROACH TO THE TREATMENT OF BURNS AND SCALDS. 
By Leonard Colebrook, F.R.S., F.R.C.0.G. London: Fine 
Technical Publications, 1950. 
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ings. Much is described regarding the filters, the 
generating power, and bacteriological studies which 
have been done to prove this point. 

While most surgical authorities recognize the im- 
portance of avoiding infection in the treatment of 
burns this method has not been employed in the 
United States. Certainly, anything which will aid 
in bringing about a better recognition of the danger 
of infections is a worth-while advance in the treat- 
ment of burns. It will improve results and diminish 
the prolonged hospital stay which is so common with 
an infected burn. It is the reviewer’s opinion, how- 
ever, that although this is an essential part of the 
treatment of burns, greater stress could be laid on 
the early removal of the whole thickness slough and 
skin grafting. 

There is a very short chapter on the importance of 
management of burns in the event of an atomic 
bombing and the consideration of the large number 
of potential casualties which could be encountered. 
The footnotes and appendix include an abstract of 
the many articles regarding sources and timing of 
infections published at the time the author was 
associated with the Medical Research Council in 
Great Britain. Harvey S. ALLEN. 


B pec recognition of morbid states and the diag- 
nosis of neoplasms by study of fixed tissue sec- 
tions has long been acknowledged as a reliable and 
accurate practice. Even though efforts at recogni- 
tion of the presence of malignant neoplasms by study 
of individual cells or detached cell groups in secre- 
tions have sporadically been made, at least in this 
country, the fundamental work on cytologic tech- 
niques is that of Papanicolaou and co-workers. The 
application of this technique to the recognition of 
lung cancer has interested many pathologists, par- 
ticularly in recent years, because of its potentiality 
as a means of early diagnosis. The monograph on 
Cytologic Diagnosis of Lung Cancer! represents the 
first attempt to present a more or less complete 
exposition of the subject as related to this field alone. 

This volume of some 75 pages is handsomely con- 
structed and well arranged for easy reading. It is 
divided into two main parts. The first part embodies 
a discussion of the fundamental principles and tech- 
niques upon which cytologic examination of secre- 
tions is based. The short chapters in this section de- 
velop such phases of the problem as the evolution of 
cytologic technique, details of the technique itself, 
including proper collection of specimens and selec- 
tion of proper portions for examination from sputum, 
bronchial aspirates or pleural fluid. Preparation of 
stains and actual staining methods are given guite 
fully. The histologic as well as histopathologic back- 
ground in the respiratory tract are reviewed. The 
recognition of changes occurring in individual cells 
which bespeak their origin from neoplasms, are de- 


iCyToLtocic D1aGNosis oF Lunc Cancer. By Seymour M. 
Farber, M.D., Milton Rosenthal, M.D., Edwin F. Alston, M.D., 
Mortimer A. Benioff, M.D., and Allen K. McGrath, Jr., M.D. 
Springfield, Ill., Charles C Thomas, 1950. 


tailed, and a very careful attempt to evaluate their 
relative importance in this regard is made. Cells 
normally lining the respiratory and oropharyngeal 
passages as they appear in the discharges therefrom, 
are described and the alterations produced in such 
discharges by inflammatory processes are elaborated 
upon. The second part of the book consists of 60 
photomicrographs of specimens which illustrate the 
points alluded to in the text. These are magnificently 
done in full four color process, and are further re- 
markable for clarity of focus and lucidity of detail. 
All of them are accompanied by descriptive legends 
arranged on the opposite page. 

In spite of the phenomenal advances made in the 
field of thoracic surgery, lung cancer still presents a 
rather dismal prognosis. This is true principally be- 
cause early diagnosis is infrequently made. The 
tendency of malignant tissue to fragment and exfol- 
iate into tubular passages such as the bronchial tree, 
points up the cytologic approach to diagnosis as a 
very promising prospect indeed. By this means it 
should be possible to detect cancer of the lung earlier 
than by most any other method. 

Toward the end of refining this method of examin- 
ation in terms of sensitivity and reliability for posi- 
tive diagnosis, the authors have set down and illus- 
trated the experience garnered from 4,366 specimens 
of sputum and bronchial secretions obtained from 

1,526 patients. Even though this experience oc- 
curred i in the short space of 214 years, it embraces a 
wide variety of lesions: There were 403 instances of 
malignant pulmonary disease with 299 cases of 
bronchogenic carcinoma which were proved (or 
where such diagnosis was substantiable on clinical 
grounds), and go cases of metastatic lung cancer 
likewise acceptable on the same basis. 

Whereas this background may not be as great as 
that of others in the field, the authors have consist- 
ently tried to be concise, accurate, and unbiased. 

This compendium should be intensely interesting 
to a wide variety of medical groups: To the clinician 
it presents the methods of securing adequate speci- 
men; for technicians it itemizes staining solutions 
and staining routines; for pathologists generally and 
cytologists in particular, it provides a wealth of de- 
tailed guides to correct interpretation; and lastly but 
by no means of lessened value, it represents a serious 
attempt to analyze, catalogue, and classify the cellu- 
lar elements found in the secretions from the air 
passages in health and disease, with emphasis on 
recognition of cancer. Hiram T. LANGSTON. 


. i question as to who deserves credit for the 
discovery of anesthesia will doubtless never be 
settled to the satisfaction of everyone, but it is a 
subject of never ending appeal to those who have 
become protagonists for one or another claimant. 
In The First Anesthetic; the Story of Crawford Long,’ 
Dr. Boland has collected a considerable mass of de- 


2THe First ANESTHETIC; THE STORY OF CRAWFORD Lone. By 
Frank Kells Boland, M.D. Athens: University of Georgia Press, 
1950. 
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tail concerning the life and practice of Crawford 
Long and arranged it in interesting fashion. 

One wonders how well some of the letters written 
and statements made would stand up in a court of 
law and how much would be considered simply hear- 
say evidence. One wonders, too, that Long in his 
report of the operations carried out did not describe 
in some detail the patient’s reaction and the stages 
of anesthesia. Instead he contents himself with stat- 
ing that the patient “gave no evidence of suffering 
during the operation” and he “was insensible to pain 
during the operation.” 

Historians will doubtless credit Long with giving 
the first surgical anesthetic in March, 1842, but be- 
cause he kept silent for so long a time and apparently 
over a period of years used anesthesia for only four 
minor operations, and because he made no effort to 
acquaint others with the method many will still de- 
cline to admit that he deserves credit for the intro- 
duction of anesthesia in surgical practice. 

SUMNER L. Kocu. 


i second volume of Woerdeman’s Aflas of 
Human Anatomy' includes the external facies, the 
head, the teeth, the viscera, the vascular system, the 
nervous system, and the organs of special sense. This 
volume consists entirely of plates and diagrams, well 
and carefully labelled. There is no accompanying 
descriptive text. 

It is a matter of regret that the publishers were 
not able to make use of colored plates to a greater 
extent. In illustrations of the viscera, particularly 
the intra-abdominal viscera, the peritoneal layers 
and attachments, and the blood vessels the lack of 
color results in giving many plates a flat, gray, and 
lifeless appearance very different from what we have 
become accustomed to expect in medical illustrations. 

Both blood vessels and nerves are depicted in a 
diagrammatic fashion which would facilitate mem- 
orizing the course of these structures and their 
branches but which would be of little help to the sur- 
geon planning to carry out an operation involving 
these structures, and trying to vizualize their rela- 
tions to one another and to the surrounding fascia, 
muscles and deeper structures. 

One cannot escape the feeling that this volume 
was designed for the student who must grind through 
his course in gross anatomy rather than for the sur- 
geon who is working with living material. 

SuMNER L. Kocu. 


THE monograph of 248 pages, entitled The Cere- 
+ bral Cortex of Man; a Clinical Study of Localiza- 
tion of Function? is palpable evidence that “brevity 
is the soul of wit.”” The authors have herein recorded 


‘ATLAS OF HuMAN ANATOMY; DESCRIPTIVE AND REGIONAL. 
By M. W. Woerdeman, M.D., F.R.N.A.Sc. Vol. 2. Philadel- 
phia, Toronto: The Blakiston Co., 1950. 

CEREBRAL CORTEX OF MAN; A CLINICAL STUDY OF 
LocatizaTIon OF FUNCTION. By Wilder Penfield, C.M.G., M.D., 
BSc., and D.Sc. (Oxon.), Hon. F.R.C.S. (Lond.), F.R.S., and 
mn Rasmussen, M.D. New York: The Macmillan Co., 
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a mountainous piece of work done in great detail 
with infinite care and with an utterly cold, impartial 
scientific eye. It is a record of their experiences in 
hundreds of stimulations of the human cortex on 
conscious patients in a search for the location of 
function of the various parts of the brain. 
Specifically, they have studied the sensorimotor 
representations, head and eye movements, the auto- 
nomic representations, secondary sensory and motor 
representations, and the functions of speech, vision, 
hearing, equilibration, memory and dreams. They 
have also included a chapter on their results of ex- 
cision of cortical regions. For all the strictly scien- 
tific nature of the material this book is written with 
an occasional bit of humor which makes it good and 
easy reading, and it will appeal to many persons other 
than the experienced neurologist and physiologist. 
Furthermore, it is written with a modesty and re- 
serve which is not altogether necessary for work 
which has been obviously so well done. They have 
again presented the old question of the integrity of 
the Brodmann, Vogt, and other established cortical 
areas. They have not attempted to show on any one 
figure what they have decided upon as the fixed and 
definite mapping of cortical areas. It is quite ob- 
vious that they do not believe they have yet a full 
enough knowledge for completely reliable mapping. 
They note that “Sherrington is a scientist; Jack- 
son was an observer and philosopher.” The authors 
certainly have accomplished in this treatise the ad- 
mirable qualities of both. The book is well furnished 
with black and white photographs of the exposed 
cortex at operation, with the lettered and numbered 
tickets on the brain and legends for the figures which 
makes interpretation easy. The line drawings, how- 
ever, are even more graphic and the case reports are 
within themselves highly instructive. There is a 
good bibliography and the book is well indexed. 
Joun Martin, M.D. 


porry chapters by 55 contributors constitute the 
splendid treatise, Clinical Therapeutic Radiology.’ 
The 733 pages contain adequate illustrations. The 
initial subject matter includes a brief section on radi- 
ation practices, radiosensitivity of tumors, and the 
preparation of radon. Individual sections in well 
arranged chapters are devoted to cancer and benign 
lesions of the human body. No omissions have been 
detected in a careful survey of this work. Final chap- 
ters relate to supervoltage radiation, contact roent- 
gentherapy, radioisotopes and radionuclides, and the 
relation of hormones to neoplastic diseases. Finally, 
consideration is given to the care of the patient 
undergoing radiation therapy. 

Everywhere in the book emphasis is placed on the 
clinical aspect of therapeutic radiology. The statis- 
tical and bibliographic material is minimized. As the 
editor so well says, “the volume of erudition con- 
tained in this publication proclaims the broad scope 


3CLINICAL THERAPEUTIC RaprioLocy. By U. V. Portmann, 
M.D. Edinburgh, New York, Toronto: Thomas Nelson & Sons, 
1950. 
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of these methods of treatment and the ever-increas- 
ing stature and importance of therapeutic radiology 
as a medical specialty.” 

The work makes clear that adequate and extensive 
radiotherapy has long since passed the stage where 
the type and amount of x-ray dosage can be esti- 
mated directly by the simple notation of the number 
of roentgens delivered to the skin. It is equally ele- 
mentary and inefficient to regulate the radium dos- 
age by milligram hours. The proper planning and 
execution of the radioactive attack upon tumors, be- 
nign or malignant, now require close co-operation 
and collaboration of the surgeon and the radiologist. 
Anyone who doubts these statements should read 
almost any section of this mine of information so 
ably edited by Dr. Portmann. James T. Case. 


ECENT advances in fluoroscopically directed 
roentgenography of the stomach have widened 
very greatly the field of possibilities of differentiation 
between gastritis, gastric ulcer, and gastric carcino- 
ma.! The numerous illustrations in this brief but 
very important publication demonstrate the details 
of many of the differential points. Readers of ‘Ger- 
man will find a prize in this brief and valuable mono- 
graph. James T. Case. 


Cy all the reference books on radiologic diagnosis 

which have appeared in various languages up to 
this date, the work of Schinz, Baensch, Friedl and 
Uehlinger? is surely the most outstanding and valu- 
able of all. This work is to appear in 4 volumes. The 
fifth edition contains an almost indispensable wealth 
of radiologic lore. When the third edition of this 
work appeared in 1931 it was still a single volume; in 
1937 the fourth edition appeared in 2 volumes, and 
now the first of a four-volume masterpiece is ready 
for review. It consists of 2 parts, totalling 878 pages 
and 1,329 illustrations and tables, mostly reproduc- 
tions. The roentgen reproductions are in the posi- 
tive, that is, they are prints from the original neg- 
ative films. This seems to be preferred by European 
publishers who feel, with some justice, that with the 
positive prints more detail of the original negative is 
preserved on the published page than when the neg- 
ative illustrations are reproduced. 

The 2 parts already in print, and the second vol- 
ume soon to come, deal with bones and joints, and 
assurance is given of the early appearance of the 
remaining volumes to complete the coverage of the 
entire field of radiologic diagnosis. 

Part 1 contains a detailed and accurate description 
of the electrical and physical bases of roentgenogra- 
phy and methods of protection. Microroentgenog- 
raphy and fine structure analysis receive full atten- 
tion. Part 1 continues with the normal and patho- 


1GastTRITIS ULKUS UND Karzinom. By Prof. Dr. J. Buecker. 
Stuttgart: Georg Thieme; New York: Grune & Stratton, Inc., 
1950. 

2LEHRBUCH DER ROENTGENDIAGNOSTIK. By H. R. Schinz, 
W. E. Baensch, E. Friedl, and E. Uehlinger. 5th rev. enl. ed., 
Georg Thieme; 


vol. 1. Stuttgart: New York: Grune & 


Stratton, Inc., 1950. 
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logic skeleton circulatory bone changes, fractures 
and fracture healing, roentgen control of fracture 
management and of the complications of fractures, 
Part 2 deals with aseptic necroses, toxic osteo- 
arthropathy, inflammatory bone diseases, hereditary 
influences in bone diseases, and primary bone tu- 
mors. Special interest and importance attach to the 
two hundred pages devoted to hereditary manifesta- 
tions in bone diseases. Another part will deal with 
primary and secondary malignant disease in bone, 
and contains two large special sections on the spine 
and the skull. One section of the latter is in itself a 
monograph on encephalography and arteriography. 
It is difficult to find anywhere in this magnificent 
work important oversights. It is sometimes said 
that a modern textbook is out of date by the time it 
is published. At this stage such criticism cannot be 
made. The work is essentially a clinical treatise on 
radiologic diagnosis, as indeed it should be; in fact, it 
constitutes the ideal of the clinical presentation of 
diagnostic radiology and cannot fail to become a 
standard and universal reference book, not only for 
radiologists but for all branches of medicine touched 
by this specialty. James T. Case. 


ek plan of the excellent book Gynecology; the 
Teachings of John I. Brewer*® deviates greatly 
from that of conventional textbooks on medical sub- 
jects. Instead of discussing the major gynecologic 
entities as individual isolated subjects, the author 
has chosen to present clinical pictures and to proceed 
with a comprehensive differential diagnosis. For in- 
stance, the first chapter deals in this manner with 
asymptomatic pelvic tumors; the second, with 
pelvic tumor with abnormal uterine bleeding and 
without pain. The third section presents the same 
clinical picture except that the patient has pain. The 
differential diagnoses are well presented and the 
range of discussion of lesions which might produce 
the various clinical pictures is very inclusive. 

The author’s broad knowledge of normal physiol- 
ogy and of abnormal endocrine function make his 
treatment of abnormal uterine bleeding particularly 
valuable. 

The last third of the book consists of separate 
chapters on dysmenorrhea, dyspareunia, leucorrhea, 
amenorrhea, sterility, and similar subjects. These 
chapters so clearly present the author’s ideas on 
these subjects that one cannot refrain from hoping 
that the next edition will include such sections on 
many of the other major gynecological lesions. The 
value of the text as a reference work would thereby 
be greatly enhanced. 

Dr. Brewer’s book is highly recommended as a 
text for undergraduates, internes, residents, and 
practitioners as it presents a logical method of 
reaching a diagnosis in the individual patient. 

It is unfortunate that, probably unbeknownst to 
the author, the publisher added the subtitle which 


3GYNECOLOGY; THE TEACHINGS OF JOHN I. BREWER. By John 
I. Brewer, B.S., M.D., Ph.D. Edinburgh, Toronto, New York: 
Thomas Nelson & Sons, 1950. 
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necessitated repetition of the author’s name on the 
title page. Rosert A. Kimprovcn, Jr. 


GHAUS’S Chirurgie der Urogenitalor- 
gane' is devoted entirely to the indications and 
technique of general urological operative procedures. 
Transurethral operative methods are not considered. 
The author, a urologic surgeon of international re- 
nown and a prolific contributor to the last great Ger- 
man Handbook of Urology (1926), has drawn upon a 
lifetime of experience to produce this excellent treatise. 

The historical background of the various proce- 
dures is presented in a scholarly manner. In this 
modern age, in which the literature is often care- 
lessly reviewed in the great rush to get into print, 
old and long forgotten techniques, which were too 
far advanced for their time, are being rediscovered; 
and proper credit to the originator is often not given. 

This book is remarkably complete but eminently 
practical. It abounds in suggestions for handling 
various technical problems. The advantages and dis- 
advantages of various operative approaches to a 
given therapeutic problem are usually presented. 

The chapters on the kidney are especially well 
written. As one reads them one becomes aware of 
the fact that the author is a down to earth, practical 
kidney surgeon of tremendous experience and skill. 
The section on operative vascular accidents and 
methods of management is a masterpiece. 

This treatise consists of 3 volumes of approxi- 
mately 250 pages each. It is printed on gloss paper 
of good quality in clear, easily legible type. The 
illustrations, which have been prepared by the 
author himself, although at times somewhat 
schematic, are excellent. FREDERICK A. LLoyp. 


jj essay The Causation and Treatment of De- 
layed Union in Fractures of the Long Bone? which 
was awarded the Jacksonian prize of the Royal 
College of Surgeons in England in 1944 is not easy 
reading material. Concentration and study are re- 
quired if the book is to be understood. Since the 
subject is complex and becoming more so all the 
time, such is to be expected. The book will be of 
value to those engaged in the study of bone metab- 
olism as well as to those managing fractures. The 
book comprises 201 pages, has 615 references and is 
divided into three parts. 

Part 1 reviews and elucidates with diagrams and 
photomicrographs the morphogenesis of bone as 
understood in 1944. The author stresses time and 
again the fact that bone is a living tissue which is 
constantly undergoing cellular and chemical change. 
This relationship between the structure and function 
of bone must be borne in mind constantly when the 
physiology and pathology are studied. 

ICHIRURGIE DER UROGENITALORGANE; INDIKATION UND TECH- 
NIK. By Prof. Dr. H. Boeminghaus. Vols. 1, 2, and 3. Bad 
Woerishofen: Werk-Verlag Dr. Edmund Banaschewski, 1950. 

*THE CAUSATION AND TREATMENT OF DELAYED UNION IN 
FRACTURES OF THE LONG Bone. By Kenneth W. Starr, O.B.E., 


E.D., M.B., B.S.(Syd.), M.S.(Melb.), F.R.C.S.(Eng.). St. 
Louis: The C. V. Mosby Co., 1047. 
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Part 2 deals with the healing of fractures. The 
cellular, chemical and systemic factors, all of which 
influence the healing of fractures, are described and 
depicted in detail. 

Part 3 comprises more than half the book and 
warrants its title since in it the author describes the 
cause and treatment of delayed fractures of long bone. 
In the study of this problem the fundamentals des- 
cribed in the first half of the book are kept in mind 
Applied to the problem was the author’s knowledge 
of these fundamentals together with a review of 
material gleaned in the observation of 1,000 frac- 
tures treated in the hospital, of which 450 resulted 
from gunshot wounds and were consequently com- 
plicated in many instances by the loss of skin and 
soft tissue. 

By reverting to this scientific approach Mr. Starr 
has added to our knowledge of the etiology of de- 
layed union of fractures as well as to management 
of the condition. The problem has not been com- 
pletely solved and since this essay was written, 
others have added to our knowledge of the problem. 
This new knowledge is chiefly biochemical in nature 
and presents a comparatively new approach to the 
success of healing of fractures of the bone and of soft 
tissues. Not until the cellular, medical and bio- 
chemical approaches of tissue healing are fully 
understood and co-ordinated will the riddle of de- 
layed union and nonunion of fractures be solved. 

Paut R. Lrescoms. 


Si. Annual Review of Medicine’ is the first of a 
contemplated series of regular annual reviews of 
the various fields of medicine. It is not restricted to 
internal medicine but includes sections on allergy, 
neoplastic diseases, neurology and psychiatry, ortho- 
pedics, radiology, otorhinolaryngology, dermatology, 
pediatrics, and pathology. The authors of individ- 
ual sections have attempted to make the scope of 
their review as wide as practicable and to include 
their own personal opinions of the work reviewed. 
These authors are well qualified for the sections they 
have been assigned, and although some readers may 
take issue with their personal interpretations, this 
does not detract from the value of the review. 

References are indicated clearly and accurately, 
and although the text in its entirety is rather labori- 
ous reading, it leaves the reader well informed on 
current management of medical problems. 

The book contains no illustrations and a minimum 
of charts. It is not elementary but presents a schol- 
arly interpretation of pertinent and recent work, 
both experimental and clinical, in the many fields 
reviewed. The specialist may complain that an indi- 
vidual section does not cover adequately the prog- 
ress in his field, but for the practitioner who wishes to 
keep abreast of medicine generally and to avoid spe- 
cialization stenosis, this volume can be highly recom- 
mended. Epwarp W. Grsss. 


3ANNUAL REVIEW OF MEDICINE. By Windsor C. Cutting, 
M.D., Editor, and Henry W. Newman, M.D., Associate Editor. 
Vol. 1. Stanford, Calif.: Annual Reviews, Inc., 1950. 
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SPINAL ANESTHESIA 


~ HAVE been asked many times to comment on the 
article entitled “The Grave Spinal Cord Paralyses 
Caused by Spinal Anesthesia” by Dr, Foster Ken- 
nedy and his associates in the October, 1950, issue of 
SURGERY, GYNECOLOGY AND OsstetTrics, As you 
doubtless are aware, the repercussions following the 
yublication of this article are far reaching, not only 
Cones of the material involved, but because of Dr. 
Kennedy’s very high standing in his field. ‘The 
authors certainly succeeded in reminding us that 
“Spinal anesthesia has many dangers, far too little 
appreciated by surgeons and anesthetists.” (L would 
have been happier if the word “some” had preceded 
“surgeons and anesthetists.) There are numerous 
dangers associated with spinal anesthesia, I had 
supposed everybody was aware of them, but if not, 
a reminder is a good thing. 

There is, however, a fundamental difficulty here, 
it seems to me: To say that bad things can follow 
spinal anesthesia is to state the truth. What we all 
want to know is how often accidents occur, The 
article does make some attempt to describe the fre- 
quency of occurrence as reported by others, but we 
are left in the dark as to how many spinal anesthesias 
were in the pool from which these 12 serious compli: 
cations drained. 

L could assemble 12 cases of serious central nervous 
system damage following open drop ether, or follow- 
ing any commonly used anesthetic. The point is, how 
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does the frequency of accident compare under the 
various agents. We don’t really know. I suspect it is 
higher after spinal than after some other types of 
anesthesia; but I don’t know it. Until more precise 
information is available on this point, it would 
hardly seem right to ban all spinal anesthesia. Some 
institutions are considering this as a consequence of 
Dr. Kennedy’s article. In fairness to him and his 
associates, they made no such recommendation, 

Another point: We know, for the authors tell us 
so, that in 1 or 2 of the cases reported by Dr. Ken- 
nedy there was pre-existing disease involving the 
central nervous system. Whether this was or was not 
a factor in the other cases, no one can say. 

Finally, not only would many object to the use of 
spinal anesthesia where there was pre-existing dis- 
ease involving the central nervous system, but some 
would not have chosen nupercaine as the agent. 
Spinal anesthesia for upper abdominal surgery is 
probably less safe than lower spinal anesthesia, 
Spinal anesthesia in the presence of hypertension is, 
I believe, unwise, nor do I like the use of a vaso- 
constrictor in the subarachnoid space. ‘These matters 
may all be argued and many able anesthetists will 
disagree with me on these points. These are objections 
to spinal anesthesia as far as [am concerned. They are 
all present in the 12 cases reported in this article. 

The incidence of complications following the con- 
servative choice and use of spinal anesthesia is not 
known. It is urgently needed information. 

Henry K. Beecuer, M.D. 
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